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* EXCAVATI ON AND OFF- S| TE DI SPOSAL OF CONTAM NATED SO LS AND
WASTES TO A PERM TTED RESOURCE CONSERVATI ON AND RECOVERY
ACT (RCRA) LANDFI LL.

* UPGRADI NG THE EXI STI NG Al R- STRI PPI NG FACI LI TY TO TREAT
LEACHATE, SHALLOW GROUNDWATER AND SURFACE RUN- ON
ENCOUNTERED DURI NG EXCAVATI ON.

* EXCAVATI ON AND OFF- SI TE DI SPCSAL OF CONTAM NATED SEDI MENTS
W TH N THE TRI BUTARY WH CH RECElI VES EFFLUENT FROM THE
EXI STI NG Al R STRI PPER

FOLLOW NG | SSUANCE OF THE ROD, EPA BEGAN REMEDI AL DESI GN FOR THE SELECTED ALTERNATI VE I N JANUARY 1985. TH' S
DESI GN | NCLUDED ADDI TI ONAL BORI NGS THROUGHQUT THE LAGOON AREA TO DEFI NE THE VOLUVE OF MATERI AL TO BE
EXCAVATED. | N AUGUST 1985 THROUGH NOVEMBER 1985 EPA PERFORVED ADDI TI ONAL BORI NGS AND MAGNETOMETER SURVEYS
THROUGHOUT THE LAGOON AREA TO BETTER DELI NEATE THE AREAS TO BE EXCAVATED.

IN THE FALL CF 1985, Cl BA-GElI GY CORPCRATI ON AGREED TO CONDUCT A FURTHER | NVESTI GATI ON OF THE OFF- SI TE AREA,
THE NEED FOR WH CH WAS DESCRI BED | N THE DECEMBER 1984 EPA RCD. THE OFF-SI TE AREA | S DEFI NED HERE AS THE AREA
QUTSI DE OF THE SECURI TY FENCE | NCLUDI NG THE DEEP AQUI FER ( BEDROCK AQUI FER). EPA SUBDI VI DED THE OFF- SI TE AREA
I NTO FI VE SUB- AREAS OR "CPERABLE UNITS." THE OFF-SI T OPERABLE UNI TS | NCLUDED THE FOLLOW NG

* DEEP AQUI FER (OPERABLE UNIT 1)

* H LLSI DE AREA (CPERABLE UNIT 2)

* RAI LROAD AREA (CPERABLE UNIT 3)

* FLOCDPLAI N WETLANDS ( OPERABLE UNI T 4)
* SEEP AREA (OPERABLE UNI T 5)

ON MAY 27, 1986, AN ADM NI STRATI VE CONSENT ORDER (ACO SI GNED BY EPA AND Cl BA- GEI GY CORPORATI ON WAS | SSUED BY
EPA FOR THE OFF- SI TE OPERABLE UNI T REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (R /FS).

I'N NOVEMBER 1986 Cl BA- GEl GY CORPCRATI ON | NI TI ATED AN ON-SI TE PI LOT STUDY USI NG AN | NNOVATI VE VACUUM

EXTRACTI ON TECHNOLOGY PROCESS. DUE TO ZONI NG RESTRI CTI ONS, THE PI LOT STUDY OPERATED FOR ONLY A SHORT

DURATI ON (LESS THAN 10 DAYS). HOAEVER, | N MAY 1987, THE Pl LOT STUDY WAS PERM TTED TO OPERATED FOR MORE THAN
THREE WEEKS.

I N DECEMBER 1986, Cl BA-GEI GY SUBM TTED A DRAFT OFF-SI TE OPERABLE UNIT R REPORT TO EPA. TH S REPCRT
I NDI CATED THAT MJUCH OF THE SI TE- RELATED CONTAM NATI ON HAD M GRATED OFF- SI TE AND | NTO THE DEEP AQUI FER TOMRD
THE SCHUYLKI LL RI VER

ON MARCH 24, 1987, A SECOND ADDENDUM TO THE OFF- SI TE RI/FS WORK PLAN WAS SUBM TTED TO EPA BY Cl BA- CEI GY
CORPCRATI ON.  THI S ADDENDUM | NCLUDED A DETAI LED | NVESTI GATI ON OF THE SCHUYLKI LL RI VER AND THE | NSTALLATI ON OF
WELLS ON THE NORTH SI DE OF THE Rl VER

I'N JUNE AND JULY 1987, FOUR RESPONSI BLE PARTI ES, C BA-GEl GY CORPCRATI ON, SM TH- KLI NE BECKVAN, WETH
LABCRATCORI ES, AND ESSEX GROUP SUBM TTED A PROPCSAL TO EPA FOR CLEAN-UP OF THE ON-SI TE (LAGOON) AREAS,
UPGRADI NG OF THE LEACHATE COLLECTI ON SYSTEM AND CLEAN-UP OF THE TRI BUTARY SEDI MENTS. ADDI TI ONALLY, THE
PARTI ES PROPGCSED TO | NI TI ATE GROUNDWATER REMEDI ATI ON MEASURES SI NCE THE | NFORVATI ON CONTAI NED | N THE DRAFT
OFF- SI TE OPERABLE UNI TS Rl REPORT | NDI CATED THAT MJUCH OF THE CONTAM NATI ON FORVERLY | N THE LAGOON AREAS WAS
NOW I N THE AQU FER SYSTEM DOM GRADI ENT OF THE SI TE, AND WAS DI SCHARG NG TO THE SCHUYLKI LL RI VER

THE PARTIES PROPCSAL WAS BASED ON A COVPREHENSI VE FEASI BI LI TY STUDY (CFS) SUBM TTED TO THE AGENCY ON JUNE
15, 1987. THE CFS WAS DEVELOPED | NDEPENDENTLY BY Cl BA- GEI GY CORPCRATI ON AND WAS NOT FORVALLY COMMVENTED ON BY
EPA. THE CFS | NCORPORATED THE RESULTS CF THE | NNOVATI VE VACUUM EXTRACTI ON PROCESS FOR CLEAN-UP OF THE LAGOON
SA LS, PRELI M NARY RESULTS OF THE OFF-SI TE R AND ADDI TI ONAL STUDI ES FOR THE | NSTALLATI ON OF GROUNDWATER
RECOVERY WELLS. SOMVE OF THE RESULTS OF THE CFS | NDI CATED THAT THE CONTAM NANTS | N THE BEDROCK UNDERLYI NG THE
LAGOONS WOULD BE A SOURCE COF CONTI NUI NG CONTAM NATI ON OF THE BACKFI LLED SO L. THE STUDY RAlI SED THE

PCSSI BI LI TY THAT THE REMEDY SELECTED IN THE RCD WOULD BE OF LI M TED EFFECTI VENESS W THOUT THE | NSTALLATI ON OF
A BARRIER VH CH WOULD LIM T UPWARD MOVEMENT OF CONTAM NATI ON FROM THE UNDERLYI NG BEDROCK.

ON JULY 29, 1987 C BA- GEl GY CORPORATI ON SUBM TTED THE FI NAL DRAFT OPERABLE UNITS R REPORT TO EPA. THI S
REPORT CONCLUDED THAT MUCH OF THE SI TE CONTAM NATI ON, SPECI FI CALLY THE DENSE NON- AQUEQUS PHASE LI QUI DS
(DNAPLS), WERE IN THE UNDERLYI NG BEDROCK AND AQUI FER. THE REPORT ALSO FOUND THAT A DI SSOLVED PORTI ON OF THE



DNAPLS WAS DI SCHARG NG | NTO THE SCHUYLKI LL RI VER

#CSS
I. CURRENT S| TE STATUS

AS A RESULT OF THE PARTI ES PROPCSAL BASED ON THE CFS, EPA NEGOTI ATED A PARTI AL CONSENT DECREE W TH C BA- GEI GY
CORPCRATI ON, SM TH KLI NE BECKMAN, WYETH LABCORATORI ES, AND FESSEX GROUP TO | MPLEMENT AN | NNOVATI VE TECHNOLOGY
VACUUM EXTRACTI ON THAT WOULD BE MORE EFFECTI VE THAN EXCAVATI ON I N REMOVI NG THE CONTAM NATI ON FROM THE SO LS
AND UNDERLYI NG BEDROCK AT THE ON-SI TE AREA.  THE PARTI AL CONSENT DECREE WAS S| GNED AND ENTERED ON JUNE 20,
1988. THE VACUUM EXTRACTI ON PROCESS IS CURRENTLY I N THE CONSTRUCTI ON PHASE. SEVERAL TEMPCRARY VACUUM UNI TS
HAVE PROVED TO BE VERY SUCCESSFUL | N REDUCI NG THE CONTAM NANT LEVELS ON-SI TE. THE COVPLETE VACUUM EXTRACTI ON
PROCESS | S EXPECTED TO BE ON LI NE BY THE END OF OCTOBER, 1988.

#SC
I'V. SITE CHARACTERI STI CS

A GEQLOGY/ HYDROGEQLOGY
1. SITE GEALOGY

THREE TYPES OF GEOLOQ C MVATERI ALS WERE ENCOUNTERED DURI NG THE REMEDI AL | NVESTI GATION (RI'): THE OVERBURDEN
MATERI ALS SOUTH OF THE RAI LROAD TRACKS, THE FLOODPLAI N DEPCSI TS NORTH CF THE RAI LROAD TRACKS, AND THE LOAER
MEMBER COF THE STOCKTON FORVATI ON WHI CH UNDERLI ES ALL OF THE UNCONSOLI DATED MATERI ALS WTH N THE AREA OF THE
I NVESTI GATI O\

THE OVERBURDEN MATERI ALS SQUTH OF THE RAI LROAD TRACKS CAN BE DI VI DED | NTO THREE TYPES OF MATERI ALS:

UNDI STURBED COLLUWMI AL DEPCSI TS, FILL MATERI AL EMPLACED DURI NG PAST REMEDI AL ACTI VI TIES AT THE FORVER LAGOON
AREAS, AND CONSTRUCTI ON DEBRI'S AND FILL MATERI AL | N THE SEEP AREA. FI GURE 4-1 SHOANS THE APPROXI MATE

DI STRI BUTI ON CF THE VAR OUS OVERBURDEN MATERI ALS. THE UNDI STURBED OVERBURDEN DEPCSI TS GENERALLY CONSI ST OF A
THI N TOPSO L OVERLYI NG THE COLLUVI AL DEPCSI TS AND WEATHERED BEDROCK. THE TOPSO L IS AN CRGANIC RICH SILTY
SAND. THE COLLUVI AL MATERI ALS AND WEATHERED BEDROCK ARE COWPRI SED OF SANDY SI LTS WTH SOVE CLAYS, AND SOVE
FINE TO COARSE GRAVEL | S FOUND AT DEPTH I N THE UNCONSCLI DATED DEPCSI TS. THE THI CKNESS OF THE COLLUVI AL

MATERI AL VARI ES GREATLY OVER THE AREA, FROM THI RTY- ONE AND ONE HALF FEET AT THE EASTERN BORDER OF THE SITE TO
ABSENT WHERE BEDROCK OUTCROPS BETWEEN THE EASTERN AND WESTERN SETS OF LAGOONS.

THE OVERBURDEN MATERI ALS W THI N THE FORMER LAGOON AREA WERE PRI MARI LY | NTERM XED FI LL MATERI ALS CF SILTY,
GRAVELLY SAND, QUARRY RUBBLE, PGCSSIBLE RESI DUAL SLUDGES, CONSTRUCTI ON DEBRI'S, AND COLLWI UM THESE MATERI ALS
WERE EMPLACED DURI NG THE PAST DI SPCSAL AND REMEDI AL ACTIVITIES AT THE SITE. TOPSO L IN THESE AREAS | S TH N
AND OFTEN DI SCONTI NUQOUS.

THE OVERBURDEN MATERI ALS ENCCUNTERED DURI NG | NSTALLATI ON CF TESTS PI TS I N THE SEEP AREA DURI NG THE RI

I NCLUDES A M XTURE OF DI STURBED AND UNDI STURBED COLLUVI AL DEPCSI TS AND CONSTRUCTI ON DEBRI'S.  THE CONSTRUCTI ON
DEBRI S | S COWRI SED OF ClI NDER BLOCKS, WOCD, GLASS, AND PLASTI C MATERIALS. THE GREATEST THI CKNESS COF FI LL
MATERI AL I N THE SEEP AREA | S ABQUT SI X FEET. UNDI STURBED COLLUVI AL DEPCSI TS UNDERLI E THE FI LL MATERI AL.
BEDROCK WAS NOT ENCOUNTERED I N ANY OF THE TEST PI TS.

THE SCHUYLKI LL RI VER FLOODPLAI N BEG NS AT THE BASE OF THE BEDROCK QUTCROP JUST NORTH OF THE FORMVER LAGOON
AREA, ESSENTI ALLY PARALLEL TO AND | MVEDI ATELY SOUTH OF THE CONRAI L TRACKS (FI GURE 4-1). WTH THE EXCEPTI ON
OF THE RAVI NE EAST OF THE LAGOONS, THE TH CKNESS CF THE FLOODPLAI N DEPCSI TS BENEATH THE RAI LROAD TRACKS

VARI ES FROM THREE TO TEN FEET. THE NORTH SOUTH GEOLOG C CROSS SECTION I N FI GURE 4-2 SHOAS THAT THE DEPTH TO
BEDROCK BENEATH THE RAI LROAD TRACKS DRCPS SHARPLY FROM THREE TO TEN FEET AT THE BASE OF THE EMBANKMENT SOUTH
OF THE RAI LROAD TRACKS TO GREATER THAN TWENTY FEET ON THE NORTH SI DE OF THE RAILROAD  TRACKS.

FLOODPLAI N DEPCSI TS UNDERLYI NG THE BALLAST ARE COVPRI SED OF | NTERBEDDED SI LTY, SANDY CLAY, WH TE COARSE
GRAVEL, AND GRAVEL S| ZED CLASTS OF WEATHERED ARKCSI C SANDSTONE. | T APPEARS THAT MATERI ALS IN TH S AREA
ACTUALLY REPRESENT A TRANSI TI ON BETWEEN THE CCOLLUVI AL DEPCSI TS CRI G NATI NG FROM THE STEEP H LLSI DE AND THE
FLOODPLAI N DEPCSI TS.  THE FLOODPLAI N DEPCSI TS NORTH OF THE RAI LROAD TRACKS CAN BE DI VI DED | NTO THREE
SUB-UNI TS AS FOLLOWE:

* THE UPPER ONE TO TWD FEET OF CRGANIC RICH SILTY CLAY.

* TEN TO FI FTEEN FEET OF BROMN SH RED SANDY CLAYS, SOMETI MES
MOTTLED WTH SOVE SI LT, TRACE GRAVEL AND COBBLES.



* A BASAL SAND AND GRAVEL UNIT WTH SOVE COBBLES WHI CH LI ES
ON TOP OF BEDROCK. THIS UNIT | S APPROXI MATELY TEN FEET
TH CK AT THE RIVER, BUT PINCHES QUT TO THE SQUTH UNTIL IT
I'S ABSENT AT THE RAI LROAD TRACKS.

THE LOAER MEMBER OF THE STOCKTON FORVATI ON BENEATH THE SI TE CAN BE DI VI DED | NTO FOUR LI THOLOG C UNI TS, EACH
OF VHHCH IS H GHLY VARI ABLE I N TH CKNESS.  THESE UNI TS, FROM SHALLOWEST TO DEEPEST, | NCLUDE:

* BROWNI SH- RED ARKCSI C SANDSTONE, DARK TO LI GHT BROMI SH- RED,
MEDI UM TO COARSE GRAI NED, ARKOSI C SANDSTONE, W TH TRACE
Bl OTI TE AND QUARTZ COBBLES; THE AVERAGE THI CKNESS | S TVENTY FEET.

* LI GHT GREY GREEN ARKOSI C SANDSTONE, LI GHT GREY- GREEN
ARKGCSl C SANDSTONE W TH SOVE DARK GREEN FI NE TO MEDI UM
GRAI NED ARKCSI C SANDSTONE, W TH TRACE TO LI TTLE BI OTl TE AND
TRACE OLI VE GREEN MEDI UM GRAI NED ARKCSI C SANDSTONE; THE
AVERAGE THI CKNESS | S SEVENTY- FI VE FEET.

* RED SHALE, DARK RED SILTY SHALE WTH A TRACE BI OTI TE,
TYPI CALLY FI VE TO TEN FEET THI CK.

* DARK GREEN ARKGCSI C SANDSTONE, DARK GREEN FI NE TO MEDI UM
GRAI NED ARKCSI G- SUBARKCSI C SANDSTONE, TRACE BI OTI TE,
LI TTLE TO SOVE LI GAT GREY GREEN MEDI UM TO CCOARSE GRAI NED
SANDSTONE, TRACE TICTITE. TH' S BASAL UNIT WAS FQUND TO BE
AT LEAST FORTY FEET TH CK

I N GENERAL, AS SHOMWN ON THE GEOLOG C CROSS- SECTI ONS, THE LI GHT GREY GREEN AND DARK GREY- GREEN ARKCSI C
SANDSTONES ARE THE PREDOM NANT LI THOLOG ES. THE RED SHALE UNIT WAS ENCOUNTERED | N THE TRANSI TI ONAL ZONE
BETWEEN THE TWO GREEN SANDSTONE UNI TS AT CERTAI N LOCATI ONS.

2. HYDROGEQLOGY
A GROUNDWATER

GROUNDWATER AT THE SI TE OCCURS | N TWD PRI NCI PAL FLOW SYSTEMS: A LOCAL SYSTEM I N THE UNCONSOLI DATED DEPCSI TS
OVERLYI NG THE BEDROCK AND A REG ONAL SYSTEM IN THE FRACTURES, JO NTS AND BEDDI NG PLANES OF THE  UNDERLYI NG
BEDRCCK. THE BASI C HYDROGEOLOG C CHARACTERI STI CS OF EACH FLOW SYSTEM ARE AS FOLLOWE:

1. UNCONSOLI DATED DEPCSI T

THE UNOCONSOLI DATED MATERI ALS THAT OVERLI E BEDROCK SOUTH OF THE RAI LROAD TRACKS ARE SEPARATED FROM THE
RAI LROAD BALLAST AND FLOCDPLAI N DEPCSI TS TO THE NORTH BY A SI GNI FI CANT PORTI ON OF BEDROCK (FI GURES 4-1  AND
4-2).

SQUTH OF THE RAI LROAD TRACKS, UNCONSOLI DATED MATERI ALS SURRCUND AND UNDERLI E THE FORMER LAGOONS BETWEEN
SEVERAL BEDROCK HI GHS (QUTCROPS). I N THE COURSE CF THE OFF- SI TE OPERABLE UNIT RI, DEPTH TO WATER MEASUREMENTS
HAVE SHOM THAT SOMVE OF EPA'S MONI TORI NG WELLS COMPLETED I N THESE NMATERI ALS WERE DRY FOR AT LEAST SOME

PORTI ON OF THE | NVESTI GATION. I T IS BELI EVED THAT THE OCCURRENCE OF THE WATER FOUND | N THESE MATERIALS | S
ACTUALLY " PERCHED WATER' WHI CH IS PONDED ON LOW PERVEABI LI TY TAR-LI KE MATERI ALS LEFT ON THE BOTTOM OF THE
FORMER LAGOONS AFTER CLOSURE. TH S WATER |'S NOT PERENNI AL, BUT WHEN PRESENT | T SLOALY  PERCCOLATES | NTO THE
FRACTURED BEDROCK BENEATH THE LAGOONS. THE TEMPORARI LY PERCHED GROUNDWATER WOULD NOT BE CAPABLE OF YI ELDI NG
ANY SI GNI FI CANT AMOUNT OF WATER ON A SUSTAI NED BASI S TO WELLS COR SPRI NGS.

THE OCCURRENCE OF GROUNDWATER | N THE FLOCDPLAI N DEPCSI TS |'S ATTR BUTED TO THE ZONE OF ENHANCED PERMVEABI LI TY
PROVI DED BY THE LAYER OF SANDS AND GRAVELS AT THE BASE OF THE FLOCDPLAI N DEPCSI TS. THE  GROUNDWATER | N THE
FLOODPLAI N DEPCSI TS | S RECHARGED BY | NFI LTRATI ON OF SURFACE RUNOFF AND GROUNDWATER RECHARGE FROM THE BEDROCK
AQUI FER

SURFACE RUNCFF FROM THE SOUTH ENTERS A SERI ES OF PONDS LOCATED ON THE FLOCDPLAI N DEPGSI TS NORTH OF THE

RAI LROAD TRACKS. THESE PONDS ARE CONSI DERED TO BE " SEASONAL" BECAUSE THEY WERE DRY DURI NG A PERI CD OF

M NI VAL PRECI Pl TATI ON BETWEEN M D-JUNE AND LATE JULY, 1986. THE OCCURRENCE OF THE PONDS IS DUE TO THE LOW
PERVEABI LITY OF THE SILTS AND CLAYS IN THE UPPER PORTI ON OF THE FLOODPLAI N DEPCSI TS AND SEASONALLY H CH



PRECI PI TATION. | T IS BELI EVED THAT THE GROUNDWATER | N THE FLOCDPLAI N DEPCSI TS RECEI VED RECHARCGE AS VERTI CAL
LEAKAGE FROM THE PONDS, AND THAT WATER ORI G NATI NG FROM THESE PONDS ALSO DRAINS TO THE ~ SCHUYLKILL RI VER
THROUGH | NTERM TTENT STREANS.

2.  BEDROCK AQUI FER

THE BEDROCK AQUI FER AT THE TYSON S SITE IS THE LONER MEMBER OF THE STOCKTON FORVATI ON.  RECHARGE TO THE
BEDROCK AQUI FER OCCURS | N THE AREAS SQUTH OF THE SI TE WHERE THE LOMER MEMBER | S EXPCSED OR CLOSE TO THE
SURFACE. DURI NG THE COURSE OF MONI TORI NG WELL | NSTALLATI ON, AN ATTEMPT WAS MADE TO COVPLETE WELLS I N THREE
SEPARATE ZONES I N THE BEDROCK AQUI FER  THESE ZONES ARE REFERRED TO AS THE SHALLOW | NTERVEDI ATE, AND DEEP
ZONES. THE RATI ONALE FOR MONI TORI NG A SPECI FI C | NTERVAL AT A SPECI FI C VEELL LOCATI ON WAS BASED PRI MARI LY ON
LOCAL STRATI GRAPH C CORRELATI ONS W THI N THE LOAER MEMBER AND, SECONDLY, ON THE RELATIVE DEPTH OF OTHER

MONI TORI NG VEELLS | NSTALLED AT THE SITE. SHALLOW ZONE WELLS WERE | NSTALLED APPROXI MATELY 30 TO 100 FEET BELOW
GROUND SURFACE | N THE BROMWNI SH RED ARKCSI C SANDSTONE THAT OCCURS NEAR THE SURFACE. THE | NTERVEDI ATE

MONI TORI NG VEELLS WERE | NSTALLED 75 TO 163 FEET BELOW THE LAND SURFACE AND WERE GENERALLY COWPLETED | N THE

LI GHT GREY- GREEN ARKCSI C SANDSTONE.  THE | NTERVEDI ATE VEELLS ON OCCASI ON VERE ALSO | NSTALLED WTHI N THE TH N
RED SHALE WH CH MARKED THE TRANSI TI ON ZONE BETWEEN THE DOM NATI NG GREEN SANDSTONE. DEEP ZONE MONI TORI NG
WELLS WERE | NSTALLED 115 TO 223 FEET BELOW THE SURFACE. LI THOLOG C DESCRI PTI ON OF THE DEEP ZONE VAR ED FROM
A DARK GREEN TO LI GHT GREEN ARKCSI C SANDSTONE.

BOTH PRI MARY AND SECONDARY PERMEABI LI TY ARE APPARENT | N ALL THREE ZONES MONI TORED | N THE BEDROCK AQUI FER
PRI MARY PERMVEABI LI TY |'S CONTRI BUTED FROM THE | NTERGRANULAR SPACE BETWEEN GRAINS CF MATERI AL COVPRI SI NG THE
MATR X OF THE BEDROCK. PRI MARY PERMEABI LI TY IS VAR ABLE DEPENDI NG ON THE COMPETENCY OF THE MATRI X BETWEEN
THE COARSER GRAINS. THE MATRI X EXPERI ENCES VARI ABLE DEGREES OF WEATHERI NG OBSERVED AT THE SI TE QUTCROPS AND
I'N CORES OBTAI NED DURI NG PREVI QUS | NVESTI GATI ONS. H GHLY WEATHERED PORTI ONS OF THE AQUI FER PROVI DE GREATER
PRI VARY PERVEABI LI TY DUE TO THE DECOWMPCSI TI ON AND REMOVAL OF THE MATRI X. | N LESS WEATHERED | NTERVALS, THE
ARG LLACEQUS MATRI X FI LLS THE SPACE BETWEEN COARSE GRAI NED MATERI AL, THUS REDUCI NG PERMEABI LI TY.

SECONDARY PERMEABI LI TY | S CONTRI BUTED BY DI SCONTI NUI TI ES SUCH AS JA NTS, FRACTURES, FAULTS, AND WEATHERED
BEDDI NG PLANES. THE OCCURRENCE COF SI GNI FI CANT ZONES OF ENHANCED SECONDARY PERMVEABI LI TY | S REPRESENTED BY THE
FRACTURE TRACES SHOM ON FI GURE 4-3. THE FRACTURE TRACES ARE | NDI CATI VE OF VERTI CAL PLANES OF FRACTURE
CONCENTRATI ON.  THESE PLANES ACT AS CONDUI TS FOR GROUNDWATER FLOW AND REPRESENT PREFERRED PATHS FCR THE

M GRATI ON OF CONTAM NANTS | N GROUNDWATER.

3.  HORI ZONTAL AND VERTI CAL COVPONENTS OF GROUNDWATER FLOW

THE GROUNDWATER CONFI GURATI ON | N THE SHALLOW UNCONSCLI DATED DEPCSI TS OF THE ON-SI TE AND FLOODPLAI N AREAS | S
SHONIN FI GURE 4-4. | N GENERAL, THE SHALLOW GROUNDWATER CONFI GURATION IS A SUBDUED REFLECTI ON OF THE
SURFACE TOPCOGRAPHY W TH GROUNDWATER FLOW NG NORTH TOMRDS THE SCHUYLKILL RIVER ~ ON-SI TE, THE WATER TABLE
CONTOURS M M C THE SURFACE OF THE QUARRY FLOOR A DEPRESSI ON OCCURS | N THE EASTERN LAGOON AREA WHERE THE

FI LL MATERI ALS ARE BEI NG DRAI NED BY THE UNDERLYI NG FRACTURED BEDROCK. STEEP HYDRAULI C GRADI ENTS OCCUR SQUTH
OF THE TRACKS I N THE NEAR SURFACE BEDROCK WHI LE GENTLER HYDRAULI C GRADI ENTS OCCUR NORTH OF THE TRACKS IN THE
FLOODPLAI N.

Pl EZOMETRI C SURFACE MAPS, | LLUSTRATED IN FI GURES 4-5 TO 4-7, REFLECT GROUNDWATER CONDI TI ONS I N THE SHALLOW
| NTERMVEDI ATE AND DEEP ZONES OF THE BEDROCK AQUI FERS. W THI N THE SHALLOW ZONE, THE PI EZOVETRI C SURFACE

EXH BI TS A REFLECTI ON OF THE SURFACE TOPOGRAPHY W TH A GENTLY MOUNDI NG | N THE CENTER OF THE SITE. FLOWIS
NORTH TOMRDS THE R VER W TH HYDRAULI C GRADI ENT RANG NG FROM 0. 035 TO 0. 047 (DI MENSI ONLESS) .

THE | NTERVEDI ATE Pl EZOVETRI C SURFACE MAP | S CHARACTERI ZED BY AN ELONGATED MOUND ORI ENTED NORTHEAST | N THE
CENTER OF THE SITE. TH'S MOUND EXTENDS FROM THE ON-SI TE AREA TO THE SCHUYLKI LL R VER GROUNDWATER FLOW ALONG
THE FLANKS OF THE MOUND | S RADI AL TOMRD THE Rl VER W TH HYDRAULI C GRADI ENTS RANG NG FROM 0. 035 TO 0. 04

(DI MENSI ONLESS) .

ALTHOUGH LESS DEFI NED, GROUNDWATER MOUNDI NG | N THE CENTER OF THE SITE | S EVI DENT WTH N THE DEEP AQUI FER AND
THE DI RECTI ON OF GROUNDWATER FLOW IS SI M LAR TO THE | NTERVEDI ATE ZONE, TOMRDS THE SCHUYLKI LL R VER
HYDRAULI C GRADI ENTS ARE SOVEWHAT CGREATER THAN THE | NTERVEDI ATE, RANG NG FROM 0. 35 TO 0. 05 (DI MENSI QN) .

WATER LEVEL ELEVATI ONS TO DETERM NE VERTI CAL COVPONENTS CF GROUNDWATER FLOW | NDI CATE AN UPWARD FLOW GRADI ENT
IN THE BEDROCK AQUI FER.  THI' S UPWARD GRADI ENT REPRESENTS THE DI SCHARGE OF A REG ONAL GROUNDWATER FLOW SYSTEM
TO THE SCHUYLKI LL RI VER

4. RELATIONSH P WTH THE SCHUYLKI LL RI VER



THE RELATIONSHI P OF THE SCHUYLKI LL R VER TO THE SI TE S HYDROGEQLOGY | S | MPORTANT SI NCE UPWARD VERTI CAL FLOW
GRADI ENTS WERE DETERM NED AT CERTAIN WELL NESTS ALONG THE RIVER  TH S | NDI CATED THAT GROUNDWATER WAS

DI SCHARGA NG TO THE RI VER HYDROSTATI C LEVELS AT THESE WELL LOCATI ONS RANGED FROM 2. 41 (I N THE SHALLOWN WELL
ZONE) TO OVER 20 FEET (I N THE DEEPER ZONES) H GHER THAN THE WATER LEVEL ELEVATION OF THE R VER ALTHOUGH
WATER LEVELS AT TWD WELL NESTS LOCATED ALONG THE RI VER BANK I N THE I N THE EASTERN PORTI ON OF THE SI TE,

EXH Bl TED SLI GAT DOANMWARD GRADI ENTS, THE SHALLOW ZONE LEVEL STILL | NDI CATE DI SCHARGE TO THE R VER

I N SUMVARY, THE UPWARD GROUNDWATER FLOW GRADI ENTS DETERM NED AT MOST WELL NESTS LONG THE Rl VER BANK ARE

I NDI CATI VE OF A GROUNDWATER DI SCHARGE ZONE. ALL OF THE Pl EZOMVETERS | NSTALLED ALONG THE SOUTHERN RI VER BANK
SHOW AN UPWARD GRADI ENT. ONLY THE TWD DEEPER ZONE | NSTALLATI ONS OF WELL NESTS EXH BI T DOAWWARD HYDRAULI C
HEADS ALONG THE RI VER BANK.

B. EXTENT OF CONTAM NATI ON
1. COPERABLE UNIT - BEDROCK AQUI FER

A, OCCURRENCE AND BEHAVI OR OF DENSE NON- AQUEQUS PHASE LI QUID (DNAPL) IN
THE BEDROCK AQUI FER

THE LAGOONS USED FOR THE DI SPCSAL OF LI QUI D WASTES WERE CONSTRUCTED ON A BEDROCK TERRACE SCQUTH OF THE

RAI LROAD TRACKS. THE LOCATI ON AND CONFI GURATI ON OF THE LAGOONS WAS LI KELY DI CTATED BY THE LOCALLY VARI ABLE
RI PPABI LI TY OF WEATHERED BEDROCK ON THE TERRACE. BOTH WEATHERI NG AND RI PPABI LI TY ARE RELATED TO THE AMOUNT
OF FRACTURI NG AT A SPECI FI C LOCATI ON.  THE LAGOONS WOULD HAVE BEEN CONSTRUCTED | N AREAS WTH A LOCALLY

I NCREASED AMOUNT OF FRACTURING. WHEN THE LI QUI D WASTES WERE DI SPOSED I N THE LAGOONS, THEY RAPI DLY MOVED
DOMMWARD THRQUGH THE FRACTURES. | T HAS BEEN ESTABLI SHED THAT A PROPCRTI ON OF THE LI QUI D WASTE EXI STS I N THE
FORM OF A DNAPL.

THREE SAMPLES OF THE DNAPL WERE COLLECTED TO CHARACTERI ZE I TS CHEM CAL PROPERTI ES. THE RESULTS ARE PRESENTED
ON TABLE 1. 1, 2, 3- TRI CHLOROPROPANE, WAS DETERM NED TO BE 2. 0 PERCENT BY WEI GHT AND 73. 0 PERCENT BY VEIGHT IN
VWELLS 3-1 AND 8-1, RESPECTIVELY. THE OTHER COVPOUNDS FOUND | N THESE SAMPLES WERE XYLENE, ETHYLBENZENE AND
TOLUENE. UNI DENTI FI ABLE PETRCLEUM DI STI LLATES CONSTI TUTED 20 PERCENT OF THE SAMPLE AT 8-1 AND ABQUT 521
PERCENT COF THE SAMPLE FROM WELL 3-1.

GROUNDWATER FLOW PATTERNS | N THE DEEP AQUI FER WLL HAVE NO EFFECT ON THE MOVEMENT OF DNAPL THROUGH THE
BEDROCK. UNDER CONDI TI ONS WHERE HYDRAULI C GRADI ENTS ARE UPWARD SUCH AS EXI ST NEAR THE SCHUYLKI LL RI VER,
UPWARD MOVEMENT OF DNAPL | NTO THE RI VER CAN ONLY OCCUR WHEN THE UPWARD HYDRAULI C GRADI ENT IS SUFFI G ENTLY
LARGE TO COUNTERACT THE DOMNWARD FORCE DUE TO THE DENSI TY OF THE DNAPL.

DNAPL WAS MEASURED I N THE BOTTOM COF MANY WELLS AND THE RANGE CF MEASURED THI CKNESSES |'S REPRESENTED ON FI GURE
4-8. THE RANGES G VEN DO NOTI REPRESENT THE VOLUME OF DNAPL I N THE FORVATI ON, BUT | NDI CATE DNAPL
ACCUMULATI ON | N THE BOREHCLE.

*  THE BALANCE OF THE SAMPLE COWPCSI TI ON WERE COVMPOUNDS ELUTI NG LATER
THAN XYLENES, BUT NOT I N AN ELUTI ON PATTERN | DENTI FI ABLE AS PETROLEUM
DI STI LLATES.

** THE BALANCE OF SAMPLE COWPCSI TI ON WAS TYPI CAL OF UNI DENTI FI ED
PETROLEUM DI STI LLATES. PETROLEUM DI STI LLATES CAN BE | DENTI FI ED AS A
GENERAL CLASS OF COVPQUNDS BECAUSE OF THE CHARACTERI STI C HYDROCARBON
ENVELCPE THAT | S OBTAI NED DURI NG GAS CHROVATOGRAPH C ANALYSI S OF SAMPLES
CONTAI NI NG THESE ANALI TI ES.

FIGURE 4-9 IS A GENERALI ZED DI AGRAM | LLUSTRATI NG THE PATHWAY OF M GRATI ON OF DNAPL AND RESULTANT

CONTAM NATI ON F GROUNDWATER | N AN AQUI FER  AS THE DNAPL SI NKS, PART OF I T BECOVES ENTRAPPED I N THE SPACES
PROVI DED BY PRI MARY AND SECONDARY PCROSI TY. I N THE UNSATURATED VADCSE ZONE, ABOVE THE WATER TABLE, THE
ENTRAPPED DNAPL OCCURS | N AVAI LABLE SPACES WTH AlR AND WATER. AS DNAPL CONTI NUES TO SI NK BELOW THE WATER
TABLE, ENTRAPPED DNAPL OCCURS | N AVAI LABLE SPACE W TH GROUNDWATER ONLY. THE DNAPL SINKS UNTIL | T REACHES A
SURFACE OF RELATIVELY LOW PERVEABI LI TY. HERE THE DNAPL WLL ACCUMJLATE AND ElI THER POOL OR MOVE DOWNGRADI ENT
ALONG THE SURFACE. AS DNAPL ACCUMULATES, ALL AVAI LABLE SPACE BECOVES SATURATED W TH THE DNAPL, DI SPLACI NG
ALL GROUNDWATER

B. DNAPL DI SSOLUTI ON | N GROUNDWATER



ENTRAPPED DNAPLS PROVI DE A CONTI NUI NG SUPPLY OF DI SSOLVED ORGANI C CONSTI TUENTS TO FURTHER CONTAM NATE THE
AQUI FER.  ANY GROUNDWATER THAT COMES | N CONTACT W TH THE DNAPL BECOVES CONTAM NATED W TH I TS DI SSOLVED
CONSTI TUENTS. ONCE THE DNAPL HAS PASSED THROUGH THE AQUI FER, GROUNDWATER COMES | N CONTACT W TH ENTRAPPED
DNAPL ALONG THE ENTI RE PATHWAY OF DNAPL MOVEMENT:  PERCOLATI ON FROM THE SURFACE | S CONTAM NATED BY DNAPL
ENTRAPPED | N THE VADCSE ZONE;, GROUNDWATER MOVI NG | N THE AQUI FER |'S CONTAM NATED BY DNAPL ENTRAPPED | N THE
AQUI FER, ABOVE ACCUMULATED DNAPL; AND, GROUNDWATER MOVI NG ACROSS THE SURFACE OF AN ACCUMULATED DNAPL BECOMVES
CONTAM NATED. THE ULTI MATE CONCENTRATI ON OF DI SSOLVED CONSTI TUENTS | S DETERM NED BY SEVERAL GEOCHEM CAL
FACTORS WTH LIM T THE SOLUBI LI TY OF THE CONSTI TUENT | N GROUNDWATER

C. CGROUNDWATER QUALI TY

IN ALL WELLS, 1, 2, 3- TRI CHLOROPRCOPANE WAS THE ORGANI C COVPOUND FOUND MOST FREQUENTLY AND AT THE H GHEST
CONCENTRATI ON. OTHER VCOLATI LE CRGANI C COVPOUNDS COMMONLY DETECTED AT ELEVATED CONCENTRATI ONS | NCLUDE: TOTAL
XYLENES, TCOLUENE, AND Cl S-1, 3Dl CHLORCPROPENE.  SI NCE 1, 2, 3- TRI CHLOROPROPANE WAS THE MOST COMMONLY DETECTED
COVPOUND | N THE GROUNDWATER SAMPLES AND THE MAJOR COVPONENT OF THE DNAPL, | T SERVES A GOCD TRACER FCOR
DETERM NI NG CONTAM NANT M GRATI ON CF SI TE- RELATED COMPOUNDS. | SOCONCENTRATI ON MAPS, FI GURES 10 THROUGH 12
SHOW THE DI STRI BUTI ON CF 1, 2, 3- TRI CHLOROPRCPANE | N THE BEDROCK MONI TORI NG WELLS. THESE MAPS HAVE BEEN
DEVELOPED USI NG THE CONCENTRATI ON OF THE COVPQUNDS DETECTED | N THE GROUNDWATER AND KNOALEDCGE OF THE SI TE
HYDROGECLOGE C CONDI TIONS.  THE DI STRIBUTION OF 1, 2, 3-TRI CHLOROPRCPANE, AS SHOMN BY FI GURES 10 THRQUGH 12

I NDI CATES THAT THE MOVEMENT OF TH S COVPOUND ( AND, THEREFORE, THE CONTAM NANT PLUME) |'S I N TWDO DOM NANT

DI RECTI ONS:

* DI RECTLY DOMN DI P ( NORTHWEST) OF THE FORMVER LAGOONS, AND

* ALONG A ZONE OF CONCENTRATED FRACTURI NG TO THE NORTH AND
NORTHEAST CF THE EASTERN LAGOON AREA.

THE MOVEMENT OF THE PLUMES | N THESE DI RECTI ONS WOULD BE EXPECTED G VEN THE SI TE S GEQLOGY, THE PHYSI CAL
NATURE OF THE DNAPL, AND THE DOMN DI P MOVEMENT OF THE DNAPL ALONG WEATHERED BEDDI NG PLANES AND THRCOUGH
FRACTURE ZONES.

TOTAL XYLENES AND TOLUENE WERE THE SECOND AND THI RD MOST ABUNDANT CRGANI C COMPOUNDS DETECTED | N ALL WELLS.
THEI R OVERALL DI STRI BUTI ON WAS SI M LAR TO 1, 2, 3- TRI CHLORCPRCPANE.

2. OPERABLE UNIT 2 - HILLSI DE AREA

A TOTAL OF NINE SO L SAMPLES WERE TAKEN FROM THE HI LLSI DE AREA. DURING THE RI, THE H LLSI DE AREA WAS DEFI NED
AS THAT AREA FROM JUST NORTH OF THE SECURI TY FENCE TO THE BASE OF THE BEDROCK QUTCRCP WHI CH  SEPARATES THE
FORVER LAGOON AREA FROM THE RAI LROAD TRACKS. THE PURPCSE OF THI S EFFORT WAS TO DETERM NE | F THE SO LS IN
THESE AREAS HAD BEEN AFFECTED BY OVERFLOW FROM THE FORMER LAGOONS OR DI SCHARGE FROM THE  BEDROCK OUTCRCP
OBSERVED ON THE HI LLSIDE. THE HI LLSIDE AREA IS COWRI SED OF SO LS OF THE LANSDALE SERI ES. BECAUSE CF THE
STEEPNESS OF THE HI LLSI DE (15-35 PERCENT SLOPE), THESE SO LS ARE SEVERELY ERODED. THE ERCSI ON TENDS TO
CONCENTRATE SANDSTONE PEBBLES AND FRAGMVENTS ON THE SO L SURFACE.

ORGANI C COVPOUNDS

ORGANI C COMPOUNDS WERE DETECTED IN FOUR CF THE NINE H LLSI DE SO L SAMPLES ( TABLE 4-17). SAMPLE SS017

CONTAI NED THREE VOLATI LE COVPOUNDS | NCLUDI NG TRI CHLORCETHENE (0. 02 ME KG, TETRACHLORCETHENE (0.03 MF KG),
AND 1, 2, 3- TRI CHLORCPROPANE (0.20 MY KG. ONE SEM - VOLATI LE COWPOUND, 2, 4- DI METHYLPHENOL, WAS ALSO DETECTED
I N SAMPLE SS017 AT 0.63 M KG SAWPLE SS020 CONTAI NED 1, 2, 3- TRI CHLOROPRCOPANE AT 0. 25 ME KG WH CH WAS THE
H GHEST LEVEL DETECTED IN THE HI LLSI DE SO LS, AND NAPHTHALENE AT 0.23 M KG  SAVPLE SS023 CONTAI NED 0. 0085
M KG OF TETRACHLOREOTHENE. SAMPLE SS024 CONTAI NED SEVEN SEM - VOLATI LE COVPOUNDS | NCLUDI NG 5 POLYNUCLEAR
AROVATI C HYDROCARBONS PAHS W TH A TOTAL PAH CONCENTRATI ON CF 2.7 M& KG AND TWD SUBSTI TUTED PHENCLS WTH A
TOTAL CONCENTRATI ON COF 1. 15 Md KG

| NORGANI C CONSTI TUENTS

CONCENTRATI ONS OF | NORGANI C CONSTI TUENTS IN SO L SAMPLES TAKEN FROM THE HI LLSI DE AREA ARE ALSO PRESENTED I N
TABLE 4-17. WTH THE EXCEPTI ONS OF COPPER | N SAMPLE SS022 AND SELENI UM I N SAMPLE SS020, ALL CONSTI TUENTS
WERE FOQUND TO BE WELL W TH N OR BELOW THE REPORTED TYPI CAL RANGES OF | NORGANI C CONSTI TUENTS | N EASTERN UNI TED
STATES SO LS. ELEVATED LEVELS OF THESE CONSTI TUENTS WERE FOUND I N ONLY TWD OF THE SAMPLES OBTAI NED FROM THE
H LLSI DE AREA. CONSEQUENTLY, TH S CONTAM NATION | S BELI EVED TO BE LOCALI ZED. THE LOCALI ZED NATURE COF THE
ELEVATED CONCENTRATI ONS WHEN COMBI NED W TH THE FACT THAT BOTH COPPER AND SELENI UM CAN BE STRONGLY COWPLEXED



IN A NON- SOLUBLE ORGANI C FORM  SUGCGESTS THAT THESE CONSTI TUENTS PRESENT M NI MAL M GRATI ON POTENTI AL.
B. OPERABLE UNIT 3 - SEEP AREA

THE SEEP AREA |'S SVALL AREA ( APPROXI MATELY 150 BY 100 FEET) LOCATED WEST OF THE FORMER LAGOON AREA. WHEN THE
LAGOONS WERE ACTI VE, TH S AREA WAS A GENTLY SLCPI NG HI LLSIDE. DURI NG THE CONSTRUCTI ON OF THE NEARBY

RESI DENTI AL SUBDI VI SI ON, SO LS FROM THE AREA WERE REPCORTEDLY EXCAVATED AND USED AS CONSTRUCTI ON FI LL.

SOVETI ME AFTER THE SO L WAS REMOVED, THE EPA WAS NOTI FI ED OF SEEPAGE EMVANATI NG FROM THE AREA.  ACCCORDI NG TO
THE RESULTS, TH S SAMPLE DI D NOT CONTAI N ANY CONTAM NANTS. A SAMWPLE OF THE SEEPACE WAS COLLECTED, AND THE
AREA BACKFI LLED.  BACKFI LLI NG ELI M NATED OBVI QUS SEEPAGE AND ALSO CREATED A RELATI VELY HETEROGENEQUS SO L I N
TERVS OF BOTH PHYSI CAL AND CHEM CAL PROPERTI ES.

SO L DEVELCPI NG I N THE AREA WERE COF THE BOMWANVI LLE SERI ES, DERI VED FROM MATERI ALS WASHED FROM SURROUNDI NG
UPLANDS UNDERLAI N BY SHALE AND SANDSTONE. THESE SO LS TYPICALLY EXHIBIT THN, MOTTLED, REDDI SH BROMN  SILTY
SURFACE HORI ZONS, AND WEAK- RED, EXTENSI VELY MOTTLED, SILTY SUBSO LS. SI XTEEN SO L SAMPLES WERE COLLECTED
FROM LOCATI ONS W TH N THE SEEP AREA.

ORGANI C COVPOUNDS

RESULTS OF THE HSL ORGANI C AND | NORGANI C ANALYSES ARE PRESENT | N TABLE 4-19. THE OCCURRENCE OF VCOLATILE
COVPOUNDS | N ALL SAMPLES WAS QUALI TATI VELY QUESTI ONABLE. SAMPLES SS013 AND SS011, COLLECTED AT DEPTHS OF 3.3
AND 9 FEET, RESPECTIVELY, WERE THE ONLY SO L SAMPLES | N WH CH PAHS WERE DETECTED. SEVEN COVPCUNDS RANG NG | N
CONCENTRATI ON FROM 0.3 TO 1.1 MJ KG WTH A TOTAL PAH CONCENTRATI ON OF 5. 63 M& KG WERE DETECTED | N SAMPLE
SS013.  TWD COVPOUNDS W TH A TOTAL PAH CONCENTRATI ON OF 0.4 MY KG WERE DETECTED | N SAMPLE SS011. AS

DI SCUSSED | N SECTION 4. 7 M& KG THESE PAH COMPOUNDS DI D NOT ORI G NATE FROM THE FORVER LAGOON AREA.

THE PRESENCE OF THE PESTI Cl DE DDT WAS TENTATI VELY | DENTI FI ED AND THE BREAKDOMN PRCDUCT DDD WAS CONFI RVED | N
SAMPLE SS011. TOTAL DDT AND DDD CONCENTRATI ON WAS 0. 94 ME KG OF WHI CH 0. 88 MJ KG WAS DDT. DDT
CONCENTRATI ON IN THI' S SAMPLE WAS THE H GHEST LEVEL COF DDT DETECTED IN ANY OF THE SO L SAMPLES.

| NORGANI C CONSTI TUENTS

PHYSI CALLY, SO LS OF THE SEEP AREA EXHI BI TED SI GNS OF DI STURBANCE AND FILL, E. G, THE PRESENCE COF Cl NDER
BLOCKS, WOCD FRAGVENTS, BLACK PLASTIC, ETC. CHEM CALLY, WDE VARI ATI ONS | N THE CONCENTRATI ON OF | NCRGANI C
CONSTI TUENTS WERE FQUND. HOWEVER, NO DEPTH RELATI ONSH P OF THE CONSTI TUENTS WAS DETECTED NOR WAS THERE A
RELATI ONSHI P BETWEEN EXCAVATI ONS SEPARATED BY ONLY A FEW FEET. H GHEST CONCENTRATI ONS OF CHROM UM COBALT,
COPPER, | RON, MANGANESE, N CKEL, VANADI UM AND ZI NC VWERE FOUND I N A SURFACE SAMPLE OF TEST PIT 6 (SAVPLE
SS012). WTH N TH S PI' T, DARK REDDI SH BROM WATER WAS NOTED TO BE SEEPI NG FROM THEUPPER DEPTHS, SUGGESTI NG
THAT THE H GH CONCENTRATI ONS WERE ATTRI BUTABLE TO THE WATER SEEPAGE. THI S SEEPAGE, HOMNEVER, |S NOT BELI| EVED
TO HAVE ORI G NATED FROM THE TYSON S SI TE AS NONE OF THE CRGANI C COVPOUNDS ASSCCI ATED W TH THE FORVER LAGOONS
WERE FCQUND | N SAMPLE SS0122.

4. OPERABLE UNIT 4 - RAI LROAD AREA

SO L BORI NGS WERE | NSTALLED ON BOTH SI DES OF THE RAI LROAD TRACKS. SO LS DEVELCPI NG ON BOTH SI DES OF THE
RAI LROAD ARE OF THE RONLAND SERI ES. THESE SO LS ARE DERI VED FROM THE WEATHERI NG OF MATERI ALS WASHED FROM
UPLANDS UNDERLAI N BY SHALES AND SANDSTONE AND ALLUVI AL DEPGCSI TS FROM PERI CDI C FLOCDI NG OF THE SCHUYLKI LL
RIVER  THESE DEPCSI TS | NCLUDE A LAYER OF COAL SEDI MENT WASHED FROM THE ANTHRACI TE COAL REG ONS OF
PENNSYLVANI A TO THE FAR NORTH OF THE SITE. UPSTREAM COAL PI LES HAVE REPORTEDLY CONTRI BUTED TO CCOAL

DEPCSI TION I N THE R VER DURI NG FLOOD EVENTS.

THE SURFACE OF EACH OF THE BORI NG LOCATI ONS WAS COVPRI SED PRI MARI LY OF CI NDER FI LL USED I N THE CONSTRUCTI ON
OF THE RAI LRCAD BED. A FI ELD DESCRI PTION OF THE FI LL MATERI AL REVEALED THAT I T CONSI STED PRI MARILY CF
BOTTOM ASH FROM THE COAL COMBUSTI ON PROCESS. RELATIVE TO SO LS TYPI CAL OF THE EASTERN UN TED STATES, THE
CONCENTRATI ONS OF THE | NORGANI C CONSTI TUENTS OF CADM UM CHROM UM MERCURY, AND SELENI UM ARE  GREATER I N
BOTTOM ASH THAN IN SO L MATERI AL.  SUBSEQUENTLY, | N AREAS WHERE BOTTOM ASH IS USED AS FILL MATERI AL, SO L
CONTAM NATI ON FROM THESE AND OTHER CONSTI TUENTS MAY RESULT.

ORGANI C COVPOUNDS
ANALYTI CAL ORGANI C ANALYSES FOR THE TEN BOREHOLES |'S PRESENTED I N TABLE 4-20. NO ORGANI C COVPQUNDS WERE

QUANTI TATI VELY CONFI RVED I N SO L SAMPLES COLLECTED FROM BORINGS 1, 8, 9, AND 10. ESTI MATED CONCENTRATI ONS OF
PYRENE (.22 M3 KG WERE DETECTED IN BORING 1, 1 AND 1, 2, 3- TRI CHLORCPORPANE (. 151 MF KG, TETRACHLORCETHENE



(.0073 MJ KG, AND TOTAL XYLENE (.0055 MJ KG WERE DETECTED | N BORI NG 9.
| NORGANI C CONSTI TUENTS

THE CONCENTRATI ONS OF | NORGANI C CONSTI TUENTS | N THE SUBSURFACE SO L SAMPLES |'S ALSO PRESENTED | N TABLE 4-20.
ALL CONCENTRATI ONS ARE WELL W THI N CR BELOW THE TYPI CAL RANGES REPCRTED FCR SO LS I N THE EASTERN  UNI TED
STATES. SO L PH VALUES WERE GENERALLY NEUTRAL (I.E., 6.6 TO 7.3) EXCEPT FOR THE SAMPLES COLLECTED FROM
BORING 5. VALUES FOR SO L SAWMPLES COLLECTED BETWEEN 4 AND 14 FEET RANGED FROM MODERATELY ALKALINE TO
STRONGLY ALKALINE (7.9 TO 9.1). AN EXPLANATI ON FOR THESE ELEVATED PH VALUES | S NOT APPARENT.

5. CPERABLE UNIT 5 - FLOODPLAI N WETLANDS

BASED ON TOPOGRAPHI C DI FFERENCES, THE FLOCDPLAI N WETLANDS OPERABLE UNI T SUPPORTS A DI VERSE FLORA CONSI STI NG
OF BOTH UPLAND AND WETLAND- RELATED VEGETATI ON.  THE FLOODPLAI N PROPER SUPPORTS PRI MARI LY WETLAND RELATED
FLORA. THE ELEVATED PORTI ON OF THE UNI T ADJACENT TO THE RAI LROAD ACCESS ROAD SUPPCRTS A M X OF VEGETATI ON
CONSI STI NG OF UPLAND AND WETLAND PLANTS. NO AREAS OF STRESSED VEGETATI ON WERE CBSERVED  ElI THER DURI NG FI ELD
I NVESTI GATI ONS OR FOLLOW UP WALK- OVERS. EXAM NATI ON OF | NFRARED PHOTOGRAPHS OF THE SI TE AND SURRCUNDI NG AREA
SUPPORT THE FI ELD OBSERVATI ONS OF NO AREAS OF STRESSED VEGETATI ON.

THE SI TE APPEARS TO SUPPCRT A DI VERSE AND UNI MPACTED FLCRA AND ASSOCI ATED FAUNA.  NO AREAS OF STRESSED
VEGETATI ON WERE CBSERVED DURI NG THE SI TE | NVESTI GATI ONS OR FROM PHOTO | NTERPRETATI ON THE 1974 AND 1981

| NFRARED AERI AL PHOTOGRAPHS.  OBSERVATI ON OF FAUNA | NDI CATED RANDOM DI STRI BUTI ON W TH NO SPECI FI C AREA(S) OF
AVA DANCE.

THE SO LS I N THE FLOCDPLAI N ARE CLASSI FI ED BY THE SO L CONSERVATI ON SURVEY AS ROMAND SI LT LOAM COAL
OVERWASH WTH A BOWANSVI LLE HYDRI C COVPONENT. THE FORESTED COVPONENT CONSI STED OF RED MAPLE, GREEN ASH,
BLACK WLLOWN R VER Bl RCH, AND PANI CLED DOGAOCD. THE SCRUB- SHRUB COMPONENT | NCLUDED YOUNG RED MAPLE, GREEN
ASH, BI TTERNUT H CKORY; SPI CEBUSH, PO SON | VY, AND BOXELDER. A NUMBER OF OTHER WETLAND RELATED  UNDERSTORY
PLANTS WERE LOCATED I N THI S AREA, | NCLUDI NG SPOTTED JEWELWEED, JACK-I N THE-PULPI T, AND PURPLE LOOSESTRI FE.
WETLAND RELATED VECETATI ON WAS OBSERVED THROUGHOUT THE FLOODPLAIN, ESPECIALLY INTHE VIGANTY OF THE

DRAI NAGE DI TCHES AND OTHER SCATTERED AREAS.

ORGANI C COVPOUNDS

THE | CE- HOUSE SAMPLE, WH CH WAS COLLECTED APPROXI MATELY 2000 FEET WEST OF THE FLOOCDPLAI N WETLANDS OPERABLE
UNI T, CONTAINED A NUMBER OF PAH COVPOUNDS ( EXCLUDI NG THE ESTI MATED VALUES) | NCLUDI NG BENZQ( A) ANTHRACENE,
BENZQ( 1) PYRENE, BENZQ( B) FLUORANTHENE, BENZQ( K) FLUORANTHENE, CHRYSENE, FLUORANTHENE, PHENANTHRENE, AND PYRENE.
EXCLUDI NG THE ESTI VATED PAH CONCENTRATI ONS, PAHS WERE NOT FOUND I N THE Al R STRI PPER QUTFALL SAMPLES. PYRENE
AND | NDENO (1, 2, 3- CD) PYRENE WERE REPCRTED | N ONE OF THE TWD SAMPLES TAKEN FROM THE WESTERN SWAMP AREA.

THE SOURCE OF THE PAD S | N THE | CE- HOUSE SAMPLE ( TOTAL PAH CONCENTRATI ON OF 9. 26 MJ KG MAY BE THE COAL

SEDI MENT WASHED FROM THE ANTHRACI TE REG ON WELL TO THE NORTH OF THE SITE. THE SO L CONSERVATI ON SURVEY ( SCS)
SO L SURVEY FOR MONTGOVERY COUNTY STATES THAT THE ROALAND SI LT LOAM WH CH OCCURS | N THE FLOODPLAIN OF THE
SCHUYLKI LL RI VER, DCES CONTAI N ANTHRACI TE COAL SEDI MENT.

FI VE VOLATI LE ORGANI C COMPOUNDS WERE DETECTED | N THE Al R STRI PPER OUTFALL SAVPLES. 1, 2, 3- TRI CHLORCPROPANE
WAS FOUND | N BOTH Al R STRI PPER SAMPLES (0.022 MJ KG AND 6.3 M3 KG. TR CHLORCETHYLENE (0.04 M3 KG AND
TETRACHLOROETHYLENE (.05 M¥ KG WERE FOUND IN THE I NITIAL Al R STRI PPER SAVMPLE ALONG W TH TOTAL XYLENE (0. 4
MZ KG AND CHLORBENZENE (0.09 M3 KGQ)

PESTI CI DES WERE FOUND ONLY IN SO L SAMPLES COLLECTED I N THE WESTERN SWAMP AREA. 4, 4- DDD CONCENTRATI ONS VEERE
8.59 MF KG AND 12.9 ME KG AND, DDE CONCENTRATI ONS WERE 1.34 M KG AND 3 Md KG

| NORGANI C CONSTI TUENTS

CONCENTRATI ONS OF | NORGANI C CONSTI TUENTS IN SO L SAMPLES TAKEN FROM THE WEST SWAMP (SS067, SS069), AR

STRI PPER QUTFALL (SS068, SS070), AND | CE- HOUSE (SS066), ARE PRESENTED I N TABLE 4-30. WTH THE EXCEPTI ON OF
ZI NC, COPPER, SELENI UM AND LEAD, | NORGANI C CONSTI TUENT CONCENTRATI ONS WERE WELL W THI N OR BELOW THE COVMONLY
REPORTED RANCE FOR SO LS OF THE EASTERN UNI TED STATES. ZI NC AND LEAD LEVELS IN THE INITIAL  SAWMPLE (SS068)
FROM THE Al R STRI PPER OQUTFALL WERE SUBSTANTI ALLY H GHER THAN AVERACGE LEVELS. TH S IS MOST LI KELY

ATTRI BUTABLE TO ANTHROPOGENI C SQURCES CF ZI NC AND LEAD, HOMEVER, THESE SOURCES MAY NOT BE RELATED TO
ACTIVITIES AT THE TYSON S SITE AS H GH LEVELS CF ZI NC, 201200 MJ KG AND LEAD, 218-10,900 M3 KG ARE COMWONLY
REPORTED FOR S| M LAR AREAS OF URBAN DEVELOPMENT. COPPER CONCENTRATI ONS EXCEEDED TYPI CAL LEVELS REPORTED FOR



SO LS OF THE EASTERN UNI TED STATES I N THE I NI TI AL SAMPLE (SSC67) OBTAI NED FROM THE WESTERN SWAMP LOCATI ON;
SELENI UM EXCEEDED TYPI CAL LEVELS I N THE SEPTEMBER SAMPLI NG AT THE WESTERN SWAMP.  ELEVATED LEVELS OF THESE
CONSTI TUENTS, HOWNEVER, HAVE BEEN REPORTED FOR SIM LAR ORGANI C RICH SO LS.

SI GNI FI CANT VARI ATI ONS | N THE CONCENTRATI ON OF A NUMBER OF THESE | NORGANI C CONSTI TUENTS | NCLUDI NG ALUM NUM
ZINC, LEAD, BARFUM CHROM UM CCPPER, | RON, MANGANESE, N CKEL AND VANADI UM WERE FOUND TO EXI ST AMONG SAMPLI NG
LOCATI ONS AND BETWEEN SAMPLI NG DATES. THESE VARI ATI ONS ARE THOUGHT TO BE THE RESULT OF THE HETEROGENEI TY OF
THE SO LS DEVELCPI NG ON THE SCHUYLKI LL RI VER FLOCDPLAI N.

W TH REGARD TO THE SEDI MENT LAYER, THI S LAYER | S DERI VED PRI MARI LY FROM COAL SEDI MENTS WASHED FROM THE
ANTHRACI TE REG ONS OF PENNSYLVANI A, NCRTH OF THE SAMPLI NG AREA. THI S LAYER | S REPORTED TO VARY | N TH CKNESS
FROM 1 TO 3 FEET, SUBSEQUENTLY, VARI ATICONS I N THE AMOUNT OF SEDI MENT PRESENT MAY SI GNI FI CANTLY AFFECT THE
CONCENTRATI ONS OF | NORGANI C CONSTI TUENTS. FOR EXAMPLE, COAL SEDI MENTS ARE TYPI CALLY HCGH IN I RON, SO L
SAMPLES TAKEN FROM AREAS W TH A THI CKER SEDI MENT CAP WOULD BE EXPECTED TO EXH BI T H GHER | RON CONCENTRATI ONS
THAN THOSE OBTAI NED FROM AREAS W TH A THI NNER SEDI MENT CAP.

6. COVPARI SON OF CRGANI C COVPOUNDS DETECTED IN ON-SI TE AND OFF- SI TE SAMPLES
TABLE 4-36 1S A COVPARI SON OF THE ORGANI C COVPOUNDS DETECTED | N THE FORVER LAGOON AREA DURI NG THE ABOVE
I NVESTI GATI ONS AND THE ORGANI C COVPOUNDS DETECTED | N THE OFF-SI TE OPERABLE UNI TS DURING THE ON-SITE R AND
THE OFF-SI TE OPERABLE UNIT RI. A BROAD SU TE OF SIM LAR CRGANI C COVPOUNDS WERE DETECTED I N BOTH THE FORVER
LAGOON AREAS AND THE VARI QUS OFF- SI TE OPERABLE UNI TS. PGSSI BLE SOURCES OF THE PAHS TO THE CFF-SITE  OPERABLE
UNI' TS | NCLUDE THE FOLLOW NG

* COAL FI NES WASHED DOMR! VER FROM COAL CRUSHI NG WASHI NG AND
STORAGE OPERATI ONS ALONG THE NORTHERN REACHES OF THE R VER

* BURNI NG OF CONSTRUCTI ON MATER! ALS;
* BOTTOM ASH USED AS FILL MATERI AL FCR THE RAI LROAD BALLAST;
* MATERI ALS USED FCR NAI NTENANCE AND CONSTRUCTI ON OF THE RAI LROAD,

* SPILLS OF COAL, COAL RELATED PRODUCTS, AND CHEM CALS
DURI NG THE TRANSPORT OF THESE MATERI ALS VI A THE RAI LROAD;

* FLY ASH AND GASEQUS EM SSI ONS FROM THE COAL FI RED
GENERATI NG STATI ON ON BARBADGCS | SLAND;

#SSR
C. SUWARY CF SITE RI SKS

THE FOLLOWN NG CONCLUSI ONS ARE BASED ON THE ANALYSES PERFORMED | N THE OFF- SI TE OPERABLE UNIT R/ FS.

* THE MAXI MUM DETECTED LEVELS OF NUMEROUS VOLATI LE AND
SEM - VOLATI LE COVPOUNDS DETECTED | N THE BEDROCK AQUI FER
EXCEEDS ACCEPTABLE LEVELS.

* THE POTENTI AL NONCARCENOCGENI C RI SKS PCSED BY OPERABLE
UNI TS 2 THROQUGH 5 ARE ACCEPTABLE.

* THE DI SCHARGE OF CONTAM NANTS TO THE SCHUYLKILL RI VER VI A
THE BEDROCK AQUI FER EXCEEDS ACCEPTABLE LEVELS.

* THE POTENTI AL CARCI NOGENI C RI SK POCSED BY OPERABLE UNI TS 2
THROUGH 5 ARE ACCEPTABLE.

I N SUMVARY, AMBI ENT SI TE CONDI TI ONS FOR CPERABLE UNITS 2 THROUGH 5 REPRESENT ANY ACCEPTABLE LEVEL CF R SK
HOMNEVER, A REDUCTI ON OF THE TOXICI TY, MBI LITY AND VOLUVE OF THE CONTAM NATED BEDROCK AQUI FER REPRESENTS A
DESI RABLE ACTI ON FOR PROTECTI ON OF HUVAN HEALTH AND THI S ENVI RONMVENT.

#CRH
V. COWUN TY RELATI ONS H STCORY



RESI DENTS LI VI NG NEAR THE TYSONS' SUPERFUND SI TE HAVE ALWAYS BEEN HI GHLY | NTERESTED | N THE FORMVER LAGOON AREA
OF THE SITE WH CH | S PRESENTLY UNDERGO NG REMEDI AL ACTI ON. HOWEVER, EPA HAS NEVER RECEI VED QUESTI ONS ABQUT
THE OPERABLE UNI TS, OR OFF SITE AREAS. UPPER MERI ON TOMSH P OFFI G ALS ARE | NVOLVED W TH EVERY ASPECT OF THE
SITE, BUT THE LOCAL RESI DENTS ARE MORE CONCERNED W TH PROGRESS | N THE MAI N AREA

EPA PLACED AN ADVERTI SEMENT LI STI NG CLEANUP ALTERNATI VES FOR THE OPERABLE UNI TS | N THE NORRI STOMN Tl MES
HERALD ON SEPTEMBER 4, 1988. THE AD ALSO ANNOUNCED THE PUBLI C COMMVENT PERI GD WH CH RAN FROM SEPTEMBER 4
THROUGH SEPTEMBER 26, 1988. NO WRI TTEN ORAL COMMENTS WERE RECEI VED BY EPA DURI NG THAT TI ME.

#RAO
VI . REMEDI AL ALTERNATI VE CBJECTI VES

THE MAJOR CBJECTI VE OF REMEDI AL ACTI ONS TO BE TAKEN AT THE OFF-SI TE OPERABLE UNI TS OF THE TYSON S SITE IS TO
RECOVER AND TREAT GROUNDWATER DI SCHARG NG TO THE SCHUYLKI LL R VER TO LEVELS PROTECTI VE OF HUVAN HEALTH AND
THE ENVI RONMENT.

BASED ON THE ABOVE OBJECTI VE, NUMEROUS GROUNDWATER TREATMVENT TECHNOLOG ES WERE SCREENED TO PROVI DE A LI M TED
NUMBER OF TECHNOLOG ES APPLI CABLE FOR REMEDI AL ACTION AT THE SITE. SOVE OF THESE TECHNOLOG ES  WERE REMOVED
FROM FURTHER CONSI DERATI ON BASED ON SI TE SPECI FI C | NFORVATI ON AND OTHER COVPARATI VE CRI TERI A LI STED BELOW

EFFECTI VENESS

* PERFORVANCE REDUCTION IN MXBILITY, TOXICATY, COR VOLUME
*  PERVMANENCE
* LONG TERM MANAGEMENT

RELI ABI LI TY

* OPERATI ON AND MAI NTENANCE ( Q&M REQUI REMENTS
* FAlI LURE POTENTI AL

#DA
I'l. DESCRIPTI ON OF THE ALTERNATI VES

A. REMEDI AL ALTERNATI VE EVALUATI ON - OPERABLE UNIT 1 - BEDROCK AQUI FER

1. NOACTION - TH S ALTERNATI VE WLL HAVE NO ENVI RONMENTAL OR PUBLI C HEALTH BENEFITS. | T WLL NOT BE
PROTECTI VE | N THE SHORT- TERM OR LONG TERM  TH S ALTERNATI VE WOULD NOT ACHI EVE THE ARARS. THERE WLL BE NO
REDUCTION OF TOXICI TY, MBILITY OR VOLUVE SI NCE TO RECOVERY OR TREATMENT IS | N\VOLVED. BASED ON THE ABOVE,

TH S ALTERNATI VE WLL NOT BE CONSI DERED FURTHER

2. PUWP AND TREATMENT - TH S | NVOLVES THE RECOVERY AND TREATMENT OF CONTAM NATED GROUNDWATER DI SCHARG NG
I NTO THE SCHUYLKI LL RIVER  THE TREATMENT COF GROUNDWATER REDUCES OFF-SITE RISK TO RIVER  TOXIC TY AND
VOLUVE OF CONTAM NANTS | N GROUNDWATER REDUCED BY TREATMENT. ALL CONTAM NATED SPECI FI C ARARS W LL BE MET.

A TECHNOLOG ES AVAI LABLE
THE TECHNOLOG ES THAT HAVE BEN RETAI NED FOR ASSEMBLY | NTO REMEDI AL ALTERNATI VES ARE DESCRI BED BELOW
1. AIR STRI PPI NG

AR STRIPPI NG TO REMOVE ORGANI CS FROM WATER, | S PER- FORMED BY PASSI NG Al R THROUGH THE WATER TO FAC LI TATE
TRANSFER OF VOLATILE ORGANI CS FROM THE LI QUI D PHASE TO THE GAS (AIR) PHASE. THESE VOLATI LES ARE THEN REMOVED
IN THE STRI PPER OFFGAS. THE DEGREE TO WH CH STRI PPI NG | S SUCCESSFUL AT REMOVI NG VOLATI LES FROM A LIQU D
STREAM DEPENDS ON THE VOLATI LI TY OF THE COMPOUNDS PRESENT, THE VOLUMETRI C RATI O OF AIR TO WATER FLOWN THE
SURFACE AREA CF THE Al R/ LI QU D | NTERFACE, AND THE TEMPERATURE AT WHI CH STRI PPI NG | S CONDUCTED.

THREE METHODS OF Al R STRI PPI NG ARE MOST PREVALENT: DI FFUSED AERATI ON, MECHANI CAL AERATI ON, AND PACKED OR
SPRAY TOWNER STRI PPI NG COUNTERCURRENT PACKED TOMER Al R STRI PPI NG HAS BEEN MOST FREQUENTLY EMPLOYED FOR
GROUNDWATER CLEANUP CPERATI ONS AND |'S GENERALLY THE MOST EFFI Cl ENT STRI PPI NG PROCESS FOR REMOVAL COF VOLATI LE
COVPOUNDS.  VOC AIR EM SSI ON FROM THE STRI PPER CFF- GAS MAY REQUI RE FURTHER TREATMENT TO  NMAI NTAI N ACCEPTABLE
AMBI ENT Al R QUALI TY STANDARDS.



2. STEAM STRI PPI NGS

STEAM STRI PPI NG REQUI RES THE DI SSOLVED CORGANI C COMPQUNDS TO BE TRANSFERRED FROM THE | NFLUENT WATER TO STEAM
THE STEAM | S THEN CONDENSED AND THE ORGANI C COVPOUNDS ARE STCRED AT THE PLANT AND THEN SHI PPED QUT FOR
RECYCLI NG OR | NCI NERATI ON. THE WATER CONDENSATE | S THEN SENT BACK TO THE STEAM STRI PPER AND M XED W TH THE

I NFLUENT WATER. THE CONDENSER | S VENTED AND THE VAPCR | S TREATED BY PASSI NG THROUGH VAPOR- PHASE CARBON
ADSORPTION UNITS.  THE VOLUME OF VAPCR RELEASED FROM THE CONDENSER AND PASSED THRCOUGH CARBON |'S VERY SMVALL
COVPARED TO THE VOLUME OF Al R PASSED THROUGH CARBON FROM A CONVENTI ONAL Al R STRI PPER. THUS, THE VAPCR- PHASE
ADSCRPTI ON UNI TS ARE RELATI VELY SVALL. THE CARBON | S REGENERATED ON- S| TE PERI ODI CALLY USI NG STEAM AND THE
CONDENSATE FROM THE REGENERATI ON PROCESS |'S HANDLED | N THE SAME WAY THAT THE CONDENSATE FROM THE CONDENSER | S
HANDLED. STEAM STRI PPI NG | S EXTREMELY EFFI G ENT | N THE REMOVAL OF VOLATILE AND SEM - VOLATI LE ORGANI C
COVPOUNDS. | F UNSTRI PPABLE ORGANI C COMPOUNDS ARE ENCOUNTERED, THEY ARE REMOVED BY ADDI NG LI QUI D- PHASE CARBON
ADSORPTI ON TO THE SYSTEM

3. THERVAL OXI DATI ON ( OFF- GAS CONTRQL)

THERVAL OXI DATI ON CAN BE USED TO TREAT THE GAS- PHASE DI SCHARGE FROM AN Al R STRI PPER.  THERVAL OXI DATI ON USES
H GH TEMPERATURE UNDER CONTROLLED CONDI TI ONS TO DEGRADE A CONSTI TUENT | NTO PRODUCTS THAT MAY | NCLUDE CARBON
DI OXI DE, WATER VAPOR, HYDROCHLORI C ACI D, SULFUR DI OXI DE, AND NI TROUS OXI DE GASES.

ORGANI C MATERI ALS CAN CORDI NARI LY BE BURNED | F THEY ARE M XED WTH Al R TO PROVI DE OXYGEN CONTENT | N THE 10
PERCENT TO 15 PERCENT RANGE, HAVE A HYDROCARBON CONCENTRATI ON ABOVE A LOWER EXPLCSI VE LIM T (LEL), AND ARE
HEATED ABOVE AN AUTO- | GNI TI ON TEMPERATURE. THE RESULTI NG COMBUSTI ON CAN PRCDUCE ESSENTI ALLY COVPLETE

OXl DATI ON OF THE COMBUSTI ON M XTURE. THE LOMNER EXPLCSIVE LIMT IS THE CONCENTRATI ON OF ANY ORGANI C VATERI AL
THAT PRODUCES TEMPERATURES HI GH ENOUGH TO SUSTAI N FLAME REACTI ONS.  THESE REACTI ONS RESULT | N THE FORMATI ON
OF THE REACTI VE FREE RADI CAL SULFUR DI OXI DE AND NI TROUS OXI DES. TREATMENT OF THE Al R STRI PPER OFF- GAS MAY BE
DONE THERVALLY W TH OR W THOUT CATALYTI C ASSI STANCE.

4.  VAPOR- PHASE CARBON ADSCORPTI ON

VAPCR- PHASE CARBON (VPC) TREATMENT CAN ALSO BE EMPLOYED FOR TREATI NG THE GAS- PHASE DI SCHARCGE FROM AN Al R
STRI PPER.  VPC SYSTEMS CONS| ST OF COLUWNS OF ADSCRBENT ( ACTI VATED CARBON) W TH A TYPI CAL DENSI TY OF 30

LB/ FT3. THE VAPOR- PHASE CARBON PARTI CLES ARE LARCGER THAN CORRESPONDI NG LI QUI D PHASE CARBON PARTI CLES AND
HAVE LARCGE AND H GHLY PERVEABLE VO D SPACES. CONTAM NATED Al R FLOAS THROUGH THE COLUWNS OR CARBON BED, AND
ORGANI CS ADSCRB ONTO THE CARBON. THE TREATED Al R THEN LEAVES THE BED W TH REDUCED CONCENTRATI ONS COF
CONTAM NANTS UNTI L THE CARBON ADSORBENT HAS REACHED CAPACI TY AND | S REPLACED CR REGENERATED.

5. GRANULAR ACTI VATED CARBON (LI QUI D- PHASE ADSCRPTI ON

CARBON ADSORPTI ON | NVOLVES CONTACTI NG A WASTE STREAM W TH CARBQON, USUALLY BY FLOW THROUGH A SERI ES OF PACKED
BED REACTORS. MOLECULAR ADSCRPTI ON BY WAY OF CHEM CAL FORCES ADHERE VOLATILE MOLECULES ON THE  SURFACES OF
THE CARBON PARTI CLE. ACTI VATED CARBON S FAVORABLE ADSCORPTI VE PROPERTI ES ARE RELATED TO I TS H GH AVAI LABLE
SURFACE AREA. CONTAM NANTS ARE REMOVED FROM THE WASTE STREAM AND ADSCORBED FROM THE LI QUI D PHASE ONTO AND | NTO
THE SOLI D CARBON PHASE PORE STRUCTURE. LARGER, MORE HI GHLY BRANCHED, LESS SOLUBLE COMPQUNDS ARE MOST READI LY
ADSCRBED. THE DEGREE TO WH CH CARBON ADSORPTI ON CAN BE USED TO REMOVE CONTAM NANTS FROM A WASTE STREAM | S
DEPENDENT ON THE SPECI FI C COVMPOUNDS TO BE REMOVED, CONCENTRATI ONS OF OTHER ORGANI CS IN THE STREAM AND THE
CHO CE OF CARBON MATERI AL.

ONCE THE M CROPCRE SURFACES OF THE GAC ARE SATURATED W TH ORGANI CS, THE CARBON | S "SPENT" AND MJST ElI THER BE
REPLACED WTH VI RG N CARBON OR REMOVED, REGENERATED, AND REPLACED. CARBON " BREAKTHROUGH' REFERS TO THE
CONDI TION I N WHI CH A SPECI FI ED EFFLUENT CONCENTRATION LIM T |'S EXCEEDED. COWPLETE EXHAUSTI ON OF A BED OCCURS
WHEN THE CARBON | S COMPLETELY SPENT (NO FURTHER ADSORPTI ON OF THE CONTAM NANTS(S) CAN OCCUR). THE OPERATI NG
TI ME AVAI LABLE BEFORE REACHI NG BREAKTHROUGH |'S THE SI NGLE MOST CRI Tl CAL OPERATI NG PARAMETER | N CARBON SYSTEM
DESI G\, HONEVER, BACKUP CARBON UNI TS ARE EMPLOYED | N THE RARE CASE COF FAI LURE

6. CHEM CAL OXI DATI ON

THE CHEM CAL OXI DATI ON PROCESS CONSI STS OF ADDI NG AN OXI DI ZI NG AGENT, SUCH AS HYDROGEN PEROXI DE, FENTON S
REAGENT, QZONE, OR HYPOCHLORI TE ( SOMETI MES | N CONJUNCTI ON W TH CATALYSTS OR ULTRAVI OLET RADI ATION) TO A WASTE
STREAM TO CONVERT CRGANI CS TO MORE HI GHLY OXI DI ZED | NTERVEDI ATES OR ULTI MATELY TO CARBON DI OXI DE AND WATER,
DEPENDI NG ON THE OXI DANT USED. PARTI ALLY OXI DI ZED | NTERVEDI ATES MAY BE MORE OR LESS READI LY TREATABLE CR
TOXI C THAN PARENT COMPQUNDS, DEPENDI NG ON THE REACTI ON PATHWAYS FOLLOWED.



CHEM CAL OXI DATI ON PROCESSES ARE USUALLY CARRIED QUT I N A CONTI NUOUS FLOW MCDE.  WATER TO BE TREATED ENTERS
TANK WHERE THE WATER IS M XED WTH THE OXI DI ZI NG AGENT, WTH OR W THOUT ULTRAVI CLET (UV) | RRADI ATI ON. TANK
HYDRAULI C DETENTI ON TI ME VARI ES, BASED ON RESULTS OBTAI NED EMPI RI CALLY | N TREATABI LI TY STUDI ES.

B. ALTERNATI VE PRESENTATI ON

VWH LE NOT' ONE OF THE ABOVE TECHNOLOG ES CAN REMEDI ATE THE FULL RANGE OF CONTAM NANTS AT THE SI TE,
COMBI NATI ONS OF THESE TECHNOLOG ES MAY.  FROM THE TECHNOLOG ES DI SCUSSED ABOVE TWELVE REMEDI AL ALTERNATI VE
FOR GROUNDWATER TREATMENT HAVE BEEN DEVELCPED.

1. SUWMVARY COF ALTERNATI VES

TABLES, 3-5, 3-6, 3-7, AND 3-8 SUWAR ZE THE ALTERNATI VES ACCORDI NG TO THE APPLI CABLE ASSESSMENT FACTORS.
THE FOLLON NG | S A SUMVARY OF THE REMEDI AL MEASURES.

ALTERNATI VE 1 - GROUNDWATER TREATMENT BY Al R STRI PPI NG

ALTERNATI VE 2 - GROUNDWATER TREATMENT BY Al R STRIPPING W TH
THERVAL OXI DATI ON FOR GASEQUS EM SSI ONS TREATMENT

ALTERNATI VE 3 - GROUNDWATER TREATMENT BY Al R STRI PPI NG W TH
VAPOR PHASE CARBON (VPC) FCOR THE GASEQUS
EM SSI ONS TREATMENT

ALTERNATI VE 4 - GROUNDWATER TREATMENT BY AQUEQUS- PHASE
GRANULAR ACTI VATED CARBON ( GAC)

ALTERNATI VE 5 - GROUNDWATER TREATMENT BY Al R STRI PPI NG
FOLLONED BY AQUEQUS- PHASE GAC PCLI SHI NG FOR
NON- STRI PPABLE COVPOUND REMOVAL

ALTERNATI VE 6 - GROUNDWATER TREATMENT BY AIR STRIPPING I N
CONJUNCTI ON W TH THERVAL OXI DATI ON, FOLLOWED
BY AQUEQUS- PHASE GAC POLI SHI NG

ALTERNATI VE 7 GROUNDWATER TREATMENT BY AIR STRIPPING IN

CONJUNCTI ON W TH VAPCR PHASE CARBON,

FOLLOWED BY AQUEQUS- PHASE GAC PQOLI SHI NG

ALTERNATI VE 8 - GROUNDWATER TREATMENT BY Al R STRI PPI NG
FOLLOWED BY UV/ PEROXI DATI ON PCLI SH NG FOR
NONSTRI PPABLE COVPOUND REMOVAL

ALTERNATI VE 9 GROUNDWATER TREATMENT BY AIR STRIPPING IN

CONJUNCTI ON W TH THERVAL OXI DATI ON FOLLOWED

BY UV/ PEROXI DATI ON POLI SHI NG

ALTERNATI VE 10 - GROUNDWATER TREATMENT BY Al R STRI PPI NG I N
CONJUNCTI ON W TH VAPCRPHAS CARBON FOLLOWED

BY UV/ PEROXI DATI ON PQLI SHI NG

ALTERNATI VE 11 STEAM STRI PPl NG AND VAPCR PHASE CARBON

ADSCRPTI ON ON CONDENSER VENT STACK

ALTERNATI VE 12 STEAM STRI PPl NG AND VAPCR PHASE CARBON
ADSORPTI ON ON CONDENSER VENT STACK AND

LI QU D- PHASE CARBON

ALTERNATI VE 1 AND 4 REPRESENT ALTERNATI VES COVWPCSED OF A MEANS OF RECOVERI NG GROUNDWATER FOR TREATMENT AND A
SI NGLE TECHNOLOGY DESI GNED TO ACCOVPLI SH THAT TREATMENT.  ALTERNATI VES 2, 3 AND 11 ARE AN ENHANCEMENT COF
ALTERNATI VE 1 TO PROVIDE AIR EM SSI ONS CONTROLS SHOULD Al R OR STEAM STRI PPER EM SSI ONS EXCEED ACCEPTABLE
CRITERIA. ALTERNATIVES 5, 6, AND 7 AND 8, 9, 10 AND 12 BU LD ON ALTERNATI VES 1, 2, 3 AND 11 TO ACCOUNT FOR
NON- STRI PPABLE COVPOUND REMOVAL SHCOULD | T BE REQUI RED.



B. REMEDI AL ALTERNATI VES EVALUATI ON - COPERABLE UNITS 2 THROUGH 5

ALTERNATI VES FOR THE REMEDI ATI ON OF COFF-SI TE OPERABLE UNI TS 2 THRQUGH 5 WERE NOT PROVIDED IN THE CFF-SI TE FS
BASED ON THE JULY 1987 ENDANGERMENT ASSESSMENT FI NDI NGS OF ACCEPTABLE RI SK AND ALSO ON PRACTI CAL

CONSI DERATI ONS.  THE FOLLOW NG | S SUWARY COF SI GNI FI CANT CONCLUSI ONS OF THE REMEDI AL | NVESTI GATI ON AND
ENDANGERMVENT ASSESSMENT CONDUCTED FOR THESE CPERABLE UNI TS.

H LLSI DE AREA ( OPERABLE UNI T 2)

*  COVPOUNDS DETECTED IN THE FCRVER LAGOONS WERE DETECTED AT
TRACE LEVELS I N SEVERAL OF THE SAMPLES COLLECTED IN TH S
AREA.  THI S | NDI CATES THAT OVERLAND FLOW ANDY CR SHALLOW
GROUNDWATER DI SCHARGE FROM THE FRACTURED BEDROCK QUTCRCP
IN TH S AREA PRCBABLY OCCURRED DURI NG OPERATI ON OF THE LAGOONS;

*  THE TOTAL VOLUVE OF CONTAM NATED SO L I N THE HI LLSI DE AREA
IS MN VAL, WTH DEPTH TO BEDROCK USUALLY BEI NG ONE OR TWD
FEET AND W TH EXPOSED BEDROCK PRESENT I N MJUCH OF THE AREA.

*  EXPOSURE TO CONTAM NATED HI LLSIDE SO LS IS PCSSI BLE VI A
DERVAL CONTACT W TH THE SO LS AND | NCI DENTAL | NGESTI ON OF
SUCH SA LS.

* THE CARCI NOGENI C RI SK TO CH LDREN OF EXPCSURE TO
CONTAM NATED HI LLSIDE SO LS |'S NEG.I d BLE (LESS THAN 10-6).
ACCCORDI NG&Y, NO SI GNI FI CANT SUBCHRONI C OR NONCARCI NOGENI C
HAZARD | S PRESENT.

RAI LROAD AREA (CPERABLE UNI T 3)

* A WDE VAR ETY OF CRGANI C AND | NORGANI C COMPCQUNDS WAS FQUND
THROUGHOUT TH S AREA, BOTH ASSOCI ATED W TH THE FORMER
LAGOON AREA, AND W TH THE MATERI ALS USED FCR THE RAI LROAD
BALLAST,

*  EXPOSURE OF RAI LROAD WORKERS TO CONTAM NATED SO LS VI A
DERVAL CONTACT | S PCGSSI BLE | N THE RAI LROAD AREA

*  THE CARCI NOGENI C RI SK TO RAI LROAD WORKERS OF EXPCSURE TO
CONTAM NATED RAI LROAD AREA SO LS IS LESS THAN 10-6 AND
I'S, THEREFCRE, | N CONFORVANCE W TH EPA GUI DELI NES.
ACCCORDI NGLY NO SI GNI FI CANT SUBCHRONI C OR NONCARCI NOGENI C
HAZARD | S PRESENT.

FLOODPLAI N WETLANDS AREA ( CPERABLE UNI T 4)

* TRACE LEVEL OF S| TE- RELATED CONTAM NANTS WERE DETECTED
I'N THE DI TCHES AND DRAI NAGEWAYS RECEI VI NG RUNCFF FROM THE
SI TE AND DI SCHARGE FROM THE EPA- I NSTALLED Al R STRI PPER

* NO ACUTE OR CHRONI C EFFECTS WERE OBSERVED I N THE FI SH
SPECI ES STUDI ED; THE RESULTS OF THE TESTI NG W TH DAPHNI A
WERE | NCONCLUSI VE.

* RESULTS OF THE LI QU D PHASE ELUTRI ATE CHEM CAL ANALYSI S
AND Bl CASSAY SHOW NO POTENTI AL ACUTE TOXI G TY W TH DAPHNI A
I'N THE SEDI MENTS STUDI ED.

* NO ADVERSE EFFECTS ON ANY CRGANI SM5 | NVESTI GATED DURI NG
THE Bl OLOAd CAL STUDI ES COULD BE ATTRI BUTED TO SI TE- RELATED
CONSTI TUENTS.

*  EXPOSURE TO CONTAM NATED SEDI MENTS AND SURFACE WATER | N



THE FLOODPLAI N AREA VI A DERVAL CONTACT AND | NCI DENTAL
INGESTION CF SO LS IS PCSSI BLE. | NHALATI ON OF CONTAM NANTS
VOLATI LI ZED FROM SO LS AND SURFACE WATER | N THE FLOODPLAI N
AREA | S A NEG.I G BLE SOURCE OF EXPCSURE.

* THE ESTI MATED CARCI NOGENI C RI SK OF DERVAL CONTACT W TH
I NCI DENTAL | NGESTI ON OF CONTAM NATED SO LS AND SURFACE
WATER | S LESS THAN 10-6, CONFORM NG TO EPA GU DELI NES.
ACCCORDI NG&Y, NO SI GNI FI CANT SUBCHRONI C OR NONCARCI NOGENI C
HAZARD | S PRESENT. THE ESTI MATED | NTAKE DUE TO | NHALATI ON
OF CONTAM NANTS VOLATI LI ZED FROM SURFACE WATER AND SO LS
IN THE FLOCDPLAI N AREA | S LESS THAN ONE PERCENT OF THE
TOTAL | NTAKE COF | NDI CATOR COVPQUNDS.  CONSEQUENTLY, THI S
PATHWAY OF EXPCSURE DCES NOT PRESENT A HAZARD AND WAS NOT
CONSI DERED FURTHER

SEEP AREA ( OPERABLE UNI T 5)

* ELEVEN OF THE SI XTEEN SAMPLES TAKEN FROM THI S AREA HAD NO
DETECTABLE HAZARDOUS SUBSTANCE LI ST (HSL) ORGANI C COVPOUNDS.
THE H GHEST SI NGLE CONCENTRATI ON OF HSL ORGANI CS DETECTED
CONSI STED OF NON- SI TE- RELATED PAHS.

* THE ORIA@ N OF THE SEEP REMAI NS UNKNOWN BUT |'S PROBABLY
RELATED TO SHALLOW GROUNDWATER FLOWIN TH S AREA; THE SEEP
HAS NOT RECURRED SI NCE | NI TI AL RESTCRATI ON OF THE AREA.

*  THE CARCI NOGENI C RI SK OF EXPCSURE TO CONTAM NATED SEEP
AREA SO LS | S ESTI MATED AT LESS THAN 106. TH S RISK IS
WTH N EPA GUI DELI NES. ACCORDI NG&Y, NO SI GNl FI CANT SUB
CHRONI C OR NONCARCI NOGENI C HAZARD | S PRESENT.

1. POTENTI ALLY APPLI CABLE OR RELEVANT AND APPRCPRI ATE
REQUI REMENTS ( ARARS)

THE | DENTI FI CATI ON OF APPRCPRI ATE ARARS DEPENDS UPON THE RECOGNI ZED USES AND DESI GNATI ONS CF THE
ENVI RONMVENTAL RESOURCES AND MEDI A OF CONCERN.  ARARS ARE DI VI DED | NTO THREE MAI N CATEGORI ES.

*  CONTAM NANT- SPECI FI C ARARS;
*  ACTI ON- SPECI FI C ARARS; AND
*  LOCATI ON- SPECI FI C ARARS.
CONTAM NANT- SPECI FI C ARARS

THE SOURCES OR MEDI A OF CONCERN FOR THE OFF-SI TE FS I NCLUDE Al R, GROUNDWATER, SURFACE WATER ( SCHUYLKI LL

R VER) AND WETLANDS/ FLOODPLAI NS. CONTAM NANT SPECI FI C ARARS FOR Al R, GROUNDWATER, SURFACE WATER AND
WETLANDS/ FLOCDSPLAI NS ARE PRESENTED | N TABLE 3-1. THE CLASSI FI CATI ON AND USE OF EACH RESOURCE AND THE BASI S
FOR THE ARARS ARE PRESENT AS FOLLOWS:

* AR

MONTGOMVERY COUNTY, PENNSYLVANI A, WHERE THE TYSON S SI TE

I'S LOCATED, IS I N A NON-ATTAI NVENT AREA FOR CZONE AS PER

THE NATI ONAL AMBI ENT Al R QUALI TY STANDARDS ( NAAQS) PROMULGATED
UNDER THE CLEAN AIR ACT. THE NAAQS ARE ENFCORCEABLE

STANDARDS APPLI CABLE AT DESI GNATED AMBI ENT Al R MONI TORI NG
LOCATI ONS. 265 PA CODE SECTI ON 127.11 REQUI RES A PLAN
APPROVAL FOR Al R STRI PPERS AND OTHER EQUI PMENT DESI GNED

TO REMOVE VOLATI LE CONTAM NANTS FROM SO L, WATER, AND

OTHER MATERI ALS.  AMBI ENT Al R QUALI TY QU DELI NES SET

FORTH BY PADER UNDER THE | NTERI M CPERATI NG GUI DELI NES FCOR



Al R TOXI C SUBSTANCES (ATGS) ARE POSSI BLE ARARS; EXEMPTI ONS
MAY BE GRANTED FROM THE PERM T REQUI REMENTS | F:

(1) STACK CONCENTRATI ONS OF EACH I NDI VIDUAL AIR TOXI C

CONSTI TUENTS DO NOT EXCEED ONE- THI RD OF THE ATG AMBI ENT

GUI DELI NE CONCENTRATI ONS, AND (2) POTENTI AL ( BEFORE CONTROL)
EM SSI ON RATES OF ALL LI STED AIR TOXI CS DO NOT EXCEED A
TOTAL OF ONE POUND PER HOUR. FOR THOSE COVPOUNDS LACKI NG
OTHER ARARS RI SK- BASED CALCULATED STACK EM SSI ONS CONCENTRATI ONS
(TABLE 3-2) ARE ALSO PCsSI BLE ARARS. THESE ARE

CALCULATED TO BE PROTECTI VE OF HUVAN HEALTH FOR BOTH

CARCI NOGENI C AND NONCARCI NOGENI C EFFECTS BASED, FOR THE
FLOODPLAI N AREA, ON A RESI DENTI AL RECEPTOR 300 METERS

FROM THE STACK.

GROUNDWATER

*  GROUNDWATER CLEANUP STANDARDS FOR THE BEDROCK AQUI FER HAVE
BEEN SET BY EPA AND DER  THESE LEVELS, BASED ON THE
PARTI AL CONSENT DECREE, ARE G VEN | N TABLE 3- 3.
GROUNDWATER BENEATH THE TYSON S SI TE BETWEEN THE FORMER
LAGOON AREA AND THE RIVER IS NOT USED FOR DRI NKI NG WATER,
HOUSEHOLD, OR OTHER USE. THE EXPOSURE PO NT OF CONCERN
FOR THE GROUNDWATER CONSI DERED IN THI S STUDY | S THE
SCHUYLKI LL RIVER, TO WH CH TH S GROUNDWATER DI SCHARGES.
FOR THE PURPCSES OF THI S STUDY, CLEAN-UP STANDARDS FOR
EXTRACTED, TREATED GROUNDWATER MAY BE DERI VED FROM THOSE
ARARS APPL| CABLE TO SURFACE WATER | N CONJUNCTI ON W TH
PADER STATED DI SCHARGE LI M TS FOR TREATED GROUNDWATER AT
THE SITE. WHERE MORE THAN ONE ARAR WAS AVAI LABLE FOR A
G VEN COVPOUND | N SURFACE WATER THE MOST STRI NGENT OF THE
ARARS WAS EMPLOYED. I N ADDI TI ON, BECAUSE A NUMBER OF
COVPOUNDS AT THE SI TE DI D NOT HAVE ARARS FOR PROTECTI ON OF
HUVAN HEALTH, Rl SK- BASED CONCENTRATI ONS ALLOMBLE | N
SCHUYLKI LL RI VER WATER FOR PROTECTI ON OF HUVAN HEALTH WEERE
DEVELOPED FCR THESE COVPOUNDS.

SAFE DRI NKI NG WATER ACT MAXI MUM CONTAM NANT LEVELS (MCLS)
ARE PGCSSI BLE ARARS APPLI ED "AT THE TAP', OR AT THE PO NT
OF HUMAN CONSUWVPTI ON.  FEDERAL AMBI ENT WATER QUALI TY
CRITERI A (W) FOR THE PROTECTI ON OF HUVAN HEALTH ARE

AMBI ENT CONCENTRATI ON QUI DELI NES, AND ARE POTENTI AL

ARARS. FEDERAL WQC FOR THE PROTECTI ON OF AQUATI C LI FE AND
PENNSYLVANI A WATER QUALI TY CRI TERI A ARE ALSO PCSSI BLE
ARARS AND ARE APPLI ED.

A SUMVARY OF PRQJIECTED ALLOMBLE EFFLUENT CONCENTRATI ON
DERI VED FROM SURFACE WATER ARARS AND OTHER SQURCES | S

A VEN I N TABLE 3-2. THE R SK- BASED CONCENTRATI ONS FCR
BOTH Al R AND SURFACE WATER ARARS WERE CALCULATED USI NG AN
ACCEPTABLE RI SK LEVEL OF 1 X 10-6 FOR CARCI NOGENS, AND
"NO ADVERSE TOXI C EFFECT LEVELS' FOR NONCARCI NOGENS.

THE EFFLUENT LIM TS LI STED I N TABLE 3-2 WLL ALSO SERVE AS

I NTERI M GROUNDWATER CLEAN- UP STANDARDS; |.E. | NTERI M CLEAN- UP
WLL BE COVPLETED WHEN THE CONCENTRATI ONS OF THE LI STED
COVPOUNDS | N UNTREATED GROUNDWATER ARE BELOW THE EFFLUENT
CONCENTRATI ONS SELECTED FOR TREATED GROUNDWATER. AT THAT

TI ME, THE EFFECTI VENESS OF THE GROUNDWATER TREATMENT

SYSTEM W LL NEED TO BE RE- EVALUATED.

ACTI ON- SPECI FI C ARARS



AT PRESENT, THERE ARE NO TECHNOLOGY- BASED STANDARDS APPLI CABLE TO THE TYPES OF REMEDI AL ACTI ONS PRCPCSED.
LOCATI ON- SPECI FI C ARARS

BECAUSE THE PRCPOSED TREATMENT FACI LI TY FOR RECOVERED GROUNDWATER WOULD HAVE TO BE LOCATED | N THE SCHUYLKI LL
R VER FLOCD- PLAI N WETLANDS PORTI ON OF THE OFF- SI TE AREA, LOCATI ON SPECI FI C ARARS ARE POTENTI ALLY APPLI CABLE
I'N THE EVENT THAT PHYSI CAL CONSTRUCTI ON | N UNDI STURBED AREAS | S NECESSARY. EXECUTI VE ORDER 11988 MANDATES
THAT FLOODPLAI N DEVELOPMENT NOT BE FAVORED WHEN OTHER FEASI BLE ALTERNATI VES ARE AVAI LABLE. BECAUSE THE
EXTRACTI ON WELLS ARE, OF NECESSITY, LOCATED IN THE 100- YEAR FLOCDPLAI N FOR THE SCHUYLKI LL RI VER, THE CLOSEST
TO THE WELLS THAT THE TREATMENT FACI LI TY COULD BE QUTSI DE THE FLOODPLAIN WOULD BE I N THE CONRAI L SW TCHI NG
YARD OR THE STEEP BANKS OF THE HI LLSI DE AREA. THESE LOCATI ONS DO NOT OFFER ADEQUATE SPACE FCR SUCH A

FACI LI TY. CONSEQUENTLY, LOCATI ON OF THE GROUNDWATER TREATMENT SYSTEM CQUTSI DE THE 100- YEAR FLOCDPLAI N CANNOT
BE PRACTI CALLY ACCOWPLI SHED.

#CA
I X.  COWPARATI VE ANALYSI S

A, OPERABLE UNIT 1 - BEDROCK AQUI FER ALTERNATI VES
(SEE TABLE 3-5, 3-6, 3-7, AND 3-8.

ALTERNATI VE 1. GROUNDWATER TREATMENT BY Al R STRI PPI NG

AR STRI PPI NG W THOUT EM SSI ONS CONTRCL | S EXPECTED TO EXCEED THE ACCEPTABLE STANDARDS FOR AIR. | NHERENT
COVMPOUND TOXICI TY |'S NOT' REDUCED BUT SI MPLY TRANSFERRED FROM THE AQUEQUS TO THE VAPOR PHASE. THE VOLUME  OF
CONTAM NATED GROUNDWATER | S DECREASED. NON- STRI PPABLE COVPOUNDS WOULD NOT BE DESTROYED I N THI S TREATMENT
PROCESS.

ALTERNATI VE 2. GROUNDWATER TREATMENT BY Al R STRI PPI NG W TH THERVAL
OXI DATI ON FCR GASEQUS EM SSI ONS TREATMENT

ALTERNATIVE 2 | S I N COVPLI ANCE WTH BOTH Al R AND WATER RI SK- BASED STANDARDS. THE ALTERNATI VE DCES

SI GNI FI CANTLY REDUCE COVPOUND TOXI CI TY AND VOLUME, SINCE STRI PPER OFF- GAS CONTAI NI NG ORGANI CS | S PASSED
THROUGH AN OXI DI ZER UNI T TO DESTROY THESE COVPOUNDS. NON- STRI PPABLE COVPOUNDS WOULD NOT BE DESTROYED IN TH S
TREATMENT OPTION.  THE ESTI MATED PRESENT WORTH OF THI S ALTERNATIVE | S $5.50 M LLI ON.

ALTERNATI VE 3. GROUNDWATER TREATMENT BY Al R STRI PPI NG W TH VAPCR
PHASE CARBON (VPC) FOR THE GASEQUS EM SSI ONS TREATMENT

ALTERNATIVE 3 | S I N COVPLI ANCE WTH BOTH Al R AND WATER RI SK- BASED STANDARDS. THI S ALTERNATI VE DCES NOTE
REDUCE | NHERENT COVPOUND TOXI CI TY, AS ORGANI CS ARE MERELY CONCENTRATED ON THE CARBON FROM THE STRI PPER
OFFGAS. WHEN THE PC | S STEAM REGENERATED AND THE CRGANI C PHASE DECANTED, ORGANI CS ARE FURTHER CONCENTRATED.
ONLY UPON | NCI NERATI ON OF THE ORGANI C DECANT COR THERVAL DESTRUCTI ON OF CONTAM NANTS ON THE SPENT VPA WOULD
COVPOUND TOXI CI TY AND VOLUVE BE VI RTUALLY ELI M NATED. NON- STRI PPABLE COVPQUNDS WOULD NOT BE DESTROYED IN TH' S
TREATMENT CPTI ON.  SI GNI FI CANT OPERATI ON AND MAI NTENANCE (C&M) WOULD BE REQUI RED. THE ESTI MATED PRESENT
WORTH OF TH S ALTERNATI VE | S $6. 17 M LLI ON.

ALTERNATI VE 4. GROUNDWATER TREATMENT BY AQUECUS- PHASE GRANULAR ACTI VATED CARBON

ALTERNATIVE 4 1S | N COVPLI ANCE W TH BOTH Al R AND WATER RI SK- BASED STANDARDS. THI' S ALTERNATI VE ALSO DOES NOT
BY | TSELF REDUCE | NHERENT COVMPOUND TOXI CI TY, AS ORGANI CS ARE SI MPLY CONCENTRATED ON THE CARBON FROM THE
GROUNDWATER.  UPON THERVAL REGENERATI ON OF THE CARBQON, THESE COVPOUNDS WOULD BE DESTROYED, THUS EFFECTI NG A
SI GNI FI CANT REDUCTI ON | N COVPOUND TOXI CI TY AND VOLUME.  NON- STRI PPABLE COVPOUNDS WOULD GENERALLY BE REMOVED
IN TH S TREATMENT ALTERNATI VE. SI ZABLE O&M WOULD BE REQUI RED DUE TO THE FREQUENCY OF CARBON CHANGE QUT, I N
ADDI TI ON TO DI SPCSAL OF ANY BACKWASH SCLI DS GENERATED. SYSTEM MONI TORI NG WOULD ALSO BE REQUI RED. THE

ESTI MATED PRESENT WORTH OF THI' S ALTERNATIVE |'S $6. 30 M LLI ON.

ALTERNATI VE 5. GROUNDWATER TREATMENT BY Al R STRI PPI NG FOLLOWNED BY
AQUEQUS- PHASE GAC PCLI SHI NG FCR NON- STRI PPABLE COVPOUND REMOVAL

ALTERNATI VE 5 DOES NOT REDUCE | NHERENT COVPOUND TOXI CI TY, BUT RATHER TRANSFERS A MAJORI TY OF THE CRGANI CS
LOAD TO THE ATMOSPHERE CONCENTRATI NG THE REMAI NI NG ORGANI CS ONTO GAC. CONSEQUENTLY, THE VOLUME CF
CONTAM NATED AIR IS | NCREASED, ALTHOUGH TO A LESSER EXTENT THAN THAT PRQIECTED FOR ALTERNATI VE 1. UPON



THERVAL REGENERATI ON OF THE CARBON, THOSE ORGANI CS ADSCRBED ON THE CARBON WOULD BE DESTROYED. BECAUSE
ALTERNATI VE 5 EMPLOYS GAC ONLY FOR PCLI SH NG THE VOLUME OF CRGANI CS DESTROYED | N CARBON REGENERATI ON, AND
THE OVERALL TOXI G TY REDUCTI ON ACH EVED, WOULD BE LESS THAN THAT FOR ALTERNATI VE 4. NON- STRI PPABLE COVPOUNDS
WOULD GENERALLY BE REMOVED IN TH S PROCESS.  TH' S ALTERNATI VE IS NOT' SUFFI G ENTLY PROTECTI VE OF HUVAN HEALTH
AND THE ENVI RONMVENT.

ALTERNATI VE 6. GROUNDWATER TREATMENT BY AIR STRI PPING I N
CONJUNCTI ON W TH THERVAL OXI DATI ON, FOLLOWED BY
AQUEQUS- PHASE GAC POLI SHI NG

ALTERNATIVE 6 IS | N COVPLI ANCE W TH BOTH Al R AND WATER RI SK- BASED STANDARDS. THI' S ALTERNATI VE DCES

SI GNI FI CANTLY REDUCE | NHERENT COVPOUND TOXI CI TY AND VOLUMVE, ALTHOUGH TO A SLI GHTLY LESSER EXTENT THAN
ALTERNATIVE 2. TH S | S BECAUSE THE REDUCED REMOVAL EFFI Cl ENCY OF THE SMALLER STRI PPI NG SYSTEM PROPCSED W LL
I NCREASE THE PRCOPCRTI ON OF VOLATI LE ORGANI CS IN ADDI TI ON TO NON- STRI PPABLE COMPOUNDS SENT TO THE ~ PCLI SHI NG
SYSTEM AND WLL REDUCE THE AMOUNT OF ORGANI CS ROUTED TO THE THERMAL OXI DATI ON SYSTEM FCR EM SSI ONS CONTROL.
UPON THERVAL REGENERATI ON OF THE GAC, HONEVER, THE VOLUME AND TOXICITY OF THE  ADSORBED COVPOUNDS WOULD BE
VI RTUALLY ELI M NATED. NON- STRI PPABLE COVPOUNDS WOULD GENERALLY BE REMOVED I N THI' S TREATMENT ALTERNATI VE. THE
ESTI MATED PRESENT WORTH OF THI' S ALTERNATIVE |'S $5.99 M LLI ON.

ALTERNATI VE 7. GROUNDWATER TREATMENT BY AIR STRIPPING I N
CONJUNCTI ON W TH VAPCR PHASE CARBON, FOLLOWNED BY
AQUEQUS- PHASE GAC POLI SH NG

ALTERNATIVE 7 1S I N COVPLI ANCE W TH BOTH Al R AND WATER RI SK- BASED STANDARDS. THI' S ALTERNATI VE DCES NOT BY

| TSELF SI GNI FI CANTLY REDUCE | NHERENT COMPOUND TOXI G TY AND VOLUME, RATHER, VOLATILE COVPOUNDS WOULD GENERALLY
BE TRANSFERRED VI A THE STRI PPER OFF- GAS ONTO THE VAPOR- PHASE CARBON, WH LE NON- STRI PPABLE COVPQUND WOULD BE
ADSCRBED ONTO THE LI QUI D- PHASE CARBON. UPON STEAM REGENERATI ON OF THE VPC, OFFSI TE | NCI NERATI ON CF THE
RESULTANT CRGANI C PHASE CONDENSATE, AND CFF- S| TE THERVAL REGENERATI ON CF GAC, AND OCCASI ONALLY VPC, COVPOUND
TOXI A TY AND VOLUME WOULD BE S| GNI FI CANTLY REDUCED. NON- STRI PPABLE COVPOUNDS WOULD GENERALLY BE REMOVED | N
TH S TREATMENT PROCESS. THE ESTI MATED PRESENT WORTH OF THI S ALTERNATIVE | S $6. 91 M LLI ON.

ALTERNATI VE 8. GROUNDWATER TREATMENT BY Al R STRI PPI NG FOLLOAED BY
UV/ PEROXI DATI ON PCLI SHI NG FOR NON- STRI PPABLE
COVPOUND REMOVAL

ALTERNATI VE 8 | S EXPECTED TO EXCEED THE ACCEPTABLE STANDARDS FOR AR TH S ALTERNATI VE PROVI DES A REDUCTI ON
I'N COVPQUND TOXI G TY AND VOLUME PROPORTI ONAL TO THE CONCENTRATI ON OF CONSTI TUENTS OXI DI ZED | N THE PCLI SH NG
PROCESS. SINCE THE MAJCRITY OF VOLATI LE ORGANI CS WOULD BE REMOVED BY Al R STRI PPI NG WH CH DCES NOT REDUCE

I NHERENT COMPCUND TOXI CI TY, ONLY A SVALL OVERALL DECREASE IN COVPOUND TOXICI TY WOULD BE  REALIZED. THE

I NHERENT VOLUME OF CONTAM NANTS WOULD ONLY BE REDUCED BY THAT PROPORTI ON BEI NG CHEM CALLY OXI DI ZED.

NON- STRI PPABLE COVPOUNDS WOULD GENERALLY BE REMOVED I N THI S TREATMENT ALTERNATIVE. TH'S  ALTERNATIVE | S NOT
SUFFI Cl ENTLY PROTECTI VE OF HUVMAN HEALTH AND THE ENVI RONVENT.

ALTERNATI VE 9. GROUNDWATER TREATMENT BY Al R STRIPPING I N
CONJUNCTI ON W TH THERVAL OXI DATI ON FOLLOWED BY
UV/ PEROXI DATI ON PQLI SHI NG

ALTERNATIVE 9 IS I N COVPLI ANCE WTH BOTH Al R AND WATER RI SK- BASED STANDARDS. THI S ALTERNATI VE WOULD

SI GNI FI CANTLY REDUCE BOTH COVPOUND TOXI CI TY AND VOLUVE VI A OXI DATI ON OF STRI PPED. NON- STRI PPABLE COVPOUNDS
WOULD GENERALLY BE REMOVED IN TH S TREATMENT OPTI ON. THE PRESENT ESTI MATE WORTH OF THI S ALTERNATI VE | S $6. 19
M LLI ON.

ALTERNATI VE 10. GROUNDWATER TREATMENT BY AIR STRIPPING I N
CONJUNCTI ON W TH VAPCR- PHASE CARBON FOLLOWED BY
UV/ PEROXI DATI ON PQLI SHI NG

ALTERNATI VE 10 | S I N COVPLI ANCE WTH BOTH Al R AND WATER RI SK- BASED STANDARDS. TH S ALTERNATI VE WOULD I N

| TSELF PROVI DE A REDUCTI ON | N COVPOUND TOXI CI TY AND VOLUVE PROPORTI ONAL TO THE CONCENTRATI ON OF CONSTI TUENTS
OXI DI ZED I N THE PCLI SHI NG STEP. SINCE THE MAJORITY CF VOLATI LE ORGANI CS WOULD BE REMOVED BY Al R STRI PPI NG
ONTO VAPCOR- PHASE CARBON, WH CH DOES NOT DESTROY COVPOUND TOXICITY, ONLY A SVALL OVERALL DECREASE I N
COVPOUND TOXI CI TY WOULD BE EFFECTED. THE VOLUME CF CONTAM NATED GROUNDWATER BE GREATLY REDUCED, ALTHOUGH THE
I NHERENT VOLUME OF CONTAM NANTS WOULD ONLY BE REDUCED BY THAT FRACTI ON BEI NG CHEM CALLY OXI DI ZED. UPCN
STEAM REGENERATI ON OF THE VPC AND OFF- SI TE THERVMAL TREATMENT OF THE DESORBED ORGANI C PHASE CONDENSATE OR



THERVAL REGENERATI ON OF SPENT VPC, A Sl ZEABLE REDUCTI ON I N COVPOUND TOXI CI TY AND VOLUME WOULD BE ACHI EVED.
NON- STRI PPABLE COVPOUNDS WOULD GENERALLY BE REMOVED I N THI S TREATMENT PROCESS. THE ESTI MATED PRESENT WORTH
OF TH'S ALTERNATIVE IS $7.11 M LLI O\

ALTERNATI VE 11. STEAM STRI PPI NG AND VAPOR- PHASE CARBON ADSORPTI ON
ON CONDENSER VENT STACK

ALTERNATI VE 11 ACHI EVES THE ARARS; PROTECTS HEALTH AND SAFETY DURI NG LONG TERM OPERATI ON, ELI M NATES MOBI LI TY
BY SEPARATI NG THE ORGANI C COVPOUNDS FROM THE WATER, CONCENTRATE THE CRGANI C COMPOUNDS | NTO A PHASE PRCDUCT,
AND ElI THER RECYCLES THE ORGANI C COMPQUNDS, OR DESTROY THEM BY | NCI NERATI O\ HAS A TRACK RECORD OF PROVEN
PERFORVANCE; PRESENTS VI RTUALLY NO RI SK OF REMEDY REPLACEMENT; AND HAS RELATI VELY LOW OPERATI ON AND

MAI NTENANCE REQUI REMENTS.  THE ESTI MATED PRESENT WORTH OF THI' S ALTERNATI VE IS $5.57 M LLION

ALTERNATI VE 12. STEAM STRI PPI NG AND VAPOR- PHASE CARBON ADSORPTI ON
ON CONDENSER VENT STACK AND LI QUI D HOSE CARBON
ADSCRPTI ON FOR UNSTRI PPABLE CRGANI C COVPQUNDS

ALTERNATI VE 12 ACHI EVES THE ARARS; PROTECTS HEALTH AND SAFETY DURI NG LONG TERM OPERATI ON, ELI M NATES MOBI LI TY
BY SEPARATI NG THE ORGANI C COVPOUNDS FROM THE WATER, CONCENTRATES THE CRGANI C COVPOUNDS | NTO A PHASE PRODUCT
AND El THER RECYCLE THE ORGANI C COVPQUNDS, OR DESTROY THEM BY | NCI NERATI O\, HAS A TRACK RECORD OF PROVEN
PERFCRVANCE; PRESENTS VI RTUALLY NO RI SK OF REMEDY REPLACEMENT; AND HAS RELATI VELY LOW  OPERATI ON AND

MAI NTENANCE REQUI REMENTS.  THE ESTI MATED PRESENT WORTH OF THI S ALTERNATI VE | S $5.89 M LLI ON.

B. NO REMEDI ATI ON ALTERNATI VE - OPERABLE UNIT 2 THROUGH 5
1. OPERABLE UNIT 2 - HILLSIDE AREA

THE TOTAL VOLUME OF CONTAM NATED SO L IN THE H LLSIDE AREA IS M NI MAL, W TH DEPTH TO BEDROCK USUALLY BEI NG
ONE OR TWDO FEET AND W TH EXPOSED BEDROCK PRESENT | N MJUCH OF THE AREA. COVPQUNDS DETECTED | N THE FORMER
LAGOONS WERE DETECTED AT TRACE LEVELS IN SEVERAL OF THE SAMPLES COLLECTED IN THS ARE. TH S | NDI CATES THAT
OVERLAND FLOW ANDY OR SHALLOW GROUNDWATER DI SCHARGE FROM THE FRACTURED BEDROCK QUTCROP | N THI' S AREA OCCURRED
DURI NG OPERATI ON OF THE LAGOONS. CONTAM NANT LEVELS WOULD DECREASE OVER TIME IN TH S AREA BY LEACH NG CF THE
SO LS FROM PRECI PI TATI ON PASSI NG | NTO THE | NTERCEPTOR TRENCH OF THE SEEP WATER COLLECTI ON AND TREATMENT
SYSTEM AND MOST | MPCRTANTLY BY THE VACUUM EXTRACTI ON SOURCE CONTROL BEI NG | MPLEMENTED AT THE ON-SI TE
OPERABLE UNIT.

2. OPERABLE UNT 3 - RAILROAD AREA

THE RAI LROAD AREA CONSI ST OF A SWTCH NG YARD PRESENTLY | N ACTI VE USE. A WDE VAR ETY COF CRGANI C AND

I NORGANI C COVPCUNDS WAS FOUND THROUGHOUT TH S AREA, BOTH ASSOCI ATED W TH THE FORVER LAGOON AREAS AND W TH
MATERI ALS USED FOR THE RAI LROAD BALLAST, RAI LROAD CONSTRUCTI ON, AND TRANSPORT OF NMATERI ALS BY THE RAI LROAD.
HOMNEVER, LEVELS OF CONTAM NANTS FOUND WERE BELOW EPA' S RECOMMENDED RI SK THRESHOLD AND ARE THEREFCRE NOT
REQUI RED TO BE REMEDI ATED. FURTHER, ATTEMPTS TO REMEDI ATE THI S AREA COULD CAUSE UNACCEPTABLE DI SRUPTI ON OF
FREI GHT TRANSPORT OPERATI ONS.

3. OPERABLE UNIT 4 - FLOODPLAI N VETLANDS AREA

TRACE LEVEL OF SI TE- RELATED CONTAM NANTS WERE DETECTED I N THE DI TCHES AND DRAI NAGEWAYS RECEI VI NG RUNCFF FROM
THE SITE. PAHS, WH CH ARE NOT S| TE RELATED, ARE CGENERALLY FOUND AT THE H GHEST CONCENTRATI ONS OF ALL

ORGANI C COVPQUNDS DETECTED AND WIH THE GREATEST DI STRIBUTION.  THE SOURCE OF THE PAHS | S MOST PROBABLY THE
COAL FI NES WH CH HAVE BEEN WASHED DOMRI VER AND DEPCS|I TED ON THE FLOODPLAI N.  NO ADVERSE EFFECTS ON ANY
ORGANI SVB | NVESTI GATED DURI NG THE BI OLOG CAL STUDI ES COULD BE ATTRI BUTED TO SI TE- RELATED CONSTI TUENTS AS
LEVELS OF CONTAM NANTS WERE FOUND BELOW EPA' S RECOMMENDED RI SK THRESHOLD. BECAUSE THE FLOCDPLAIN IS
CHARACTERI ZED AS WETLANDS OVER MUCH OF | TS AREA, THE LEVELS OF CONTAM NANTS I N THE FLOODPLAI N DO NOT JUSTI FY
THE EXTENT OF WETLANDS DESTRUCTI ON THAT WOULD NECESSARI LY BE CAUSED BY REMEDI AL ACTI ON.

4. OPERABLE UNIT 5 - SEEP AREA

THE ORIG N OF THE SEEP REMAI NS UNKNOWN, BUT |'S PROBABLY RELATED TO SHALLOW GROUNDWATER FLOWIN TH S AREA; THE
SEEP HAS NOT RECURRED SI NCE | NI TI AL RESTCRATI ON CF THE AREA. ELEVEN OF THE SI XTEEN SAMPLES TAKEN FROM THI S
AREA HAD NO DETECTABLE HAZARDOUS SUBSTANCE LI ST (HSL) ORGANI C COMPOUNDS SI NGLE CONCENTRATI ON OF HSL ORGAN CS
DETECTED CONSI STED OF NON-SI TE RELATED PAHS.  NONE OF THE CONSTI TUENTS FOUND | N THE SEEP AREA  EXCEEDED THE
SO L CLEANUP LEVELS SET IN THE PARTI AL CONSENT DECREE. CONSEQUENTLY, REMEDI AL EFFORTS IN TH S AREA COULD NOT



BE JUSTI FI ED.

#SRA
XI'.  SELECTED REMEDI AL ALTERNATI VES

A, DESCRI PTI ON AND PERFORVANCE GOALS

SECTI ON 121 OF SARA AND THE CURRENT VERSI ON OF THE NATI ONAL CONTI NGENCY PLAN (NCP) (50 FED. REG 47912,
NOVEMBER 20, 1985) ESTABLISH A VAR ETY OF REQUI REMENTS PERTAI NI NG TO REMEDI AL ACTI ONS UNDER CERCLA.  APPLYI NG
THE CURRENT EVALUATI ON CRITERIA | N TABLES 3-5, 3-6, 3-7, AND 3-8 TO THE TWELVE REMEDI AL ALTERNATI VES FOR
GROUNDWATER REMEDI ATI ON OF THE BEDROCK AQUI FER, WE RECOMMVEND THAT THE FOLLOW NG TREATMENT TECHNOLOGQ ES BE

| MPLEMENTED FOR THE SELECTI ON OF THE PUVP AND TREAT ALTERNATI VE.

OPERABLE UNIT 1 - BEDROCK AQUI FER

THE SELECTED TECHNCOLOGY |'S ALTERNATI VE NUMBER 3 WTH AN CPTI ON TO UPGRADE TO ALTERNATI VE NUMBER 7.

ALTERNATI VE NUMBER 3 | NCLUDES GROUNDWATER TREATMENT BY Al R STRI PPI NG W TH VAPOR- PHASE CARBON (VPC) FOR
GASEQUS EM SSI ONS TREATMENT. | F, DURING THE DESIGN PHASE | T | S DETERM NED THAT GAC PQLI SH NG OF THE STRI PPED
WATER |'S NEEDED, ALTERNATI VE NUMBER 7, WH CH | S | DENTI CAL TO NUMBER 3 PLUS GAC POLI SHI NG WOULD BE

| MPLEMENTED.

CPERABLE UNI TS 2 THRQUGH 5

THE ALTERNATI VES FOR OPERABLE UNIT 2-5 ARE SELECTED BASED ON THE DI SCUSSI ON I N SECTIONS VII AND | X

CONTAM NANTS FOUND AT CPERABLE UNITS 2, 3, AND 4 ARE BELOW DETECTABLE LEVELS AND AFFORD ADEQUATE PROTECTI ON
TO THE PUBLIC. FURTHERMORE, CONTAM NANTS FOUND AT CPERABLE UNITS 2 AND 5 WLL STILL BE COLLECTED AND

Dl VERTED TO THE GROUNDWATER TREATMENT SYSTEM  ANY ATTEMPTS TO REMEDI ATE CPERABLE UNI TS 3 ( RAI LROAD AREA)
COULD CAUSE UNACCEPTABLE DI SRUPTI ONS TO THE FREI GHT RAIL LINE. ANY ATTEMPTS TO REMEDI ATE OPERABLE UNIT 4

( FLOODPLAI N ETLANDS AREA) WOULD DESTROY LARCGE PORTI ONS OF THAT ENVI RONMVENT, CAUSI NG MORE HARM THAN GOCD.
ACCORDI NGLY, REMEDI ATI ON CF THE AREAS DI SCUSSED ABOVE | S NOT REQUI RED.

B. STATEMENT CF FI NDI NGS REGARDI NG WETLANDS AND FLOCDPLAI N MANAGEMENT

ALL EXCAVATI ON AND FI LL ACTI VI TI ES DURI NG THE REMEDI AL ACTI ON SHALL BE CONDUCTED I N A MANNER CONSI STENT W TH
PROVI SIONS CF APPENDI X A OF 40 CFR PART 6. THE SUBJECT REGULATI ONS HAVE BEEN ENTI TLED " STATEMENT OF
PROCEDURES ON FLOCDPLAI N MANAGEMENT AND WETLAND PROTECTI ON. " THESE PROCEDURES CONSTI TUTE PCLI CY AND GUI DANCE
FOR CARRYI NG QUT PROVI SI ONS OF EXECUTI VE CRDER 11990 RESPECTI VELY.

THE REMEDI AL DESI GN OF THE REMEDI AL ACTI ON SHALL BE DEVELCPED I N A MANNER CONSI STENT W TH APPENDI X A OR 40
CFR PART 6 TO ASSURE THAT POTENTI AL HARM AND ADVERSE EFFECTS TO THE WETLANDS | S M NIM ZED. THE REMEDI AL
DESI GN HAS NOT YET BEEN | NI TI ATED AT THI'S TIME. THEREFORE, SPECI FI C STEPS TO M NI M ZE | MPACTS HAVE NOT YET
BEEN I DENTIFIED. I N ADDI TI ON, THE EFFECT OF THE REMEDI AL ACTI ON ON THE WETLANDS CANNOT ACCURATELY BE
ASSESSED AT TH' S TI ME.

WH LE ALL REMEDI AL MEASURES SHALL BE DESI GNED TO M NIM ZE HARM TO WETLANDS, | T | S PCSSI BLE THAT SOVE ADVERSE
EFFECTS MAY BE UNAVA DABLE. SHOULD REMEDI AL ACTI VI TY BE EXPECTED TO CREATE SUCH EFFECTS, RESTORATI VE MEASURES
SHALL BE DEVELOPED DURI NG THE REMEDI AL DESI GN.  SHCQULD ANTI Cl PATED ADVERSE EFFECTS OCCUR, RESTORATI VE
MEASURES SHALL BE | MPLEMENTED AS PART OF THE REMEDI AL ACTI ON.

SCHEDULE
THE ANTI Cl PATED SCHEDULE IS TO COMVENCE THE REMEDI AL DESI GN BY JANUARY, 1989.

#SD
XI.  THE STATUTORY DETERM NATI ONS

A, PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT
THE SELECTED REMEDY W LL REDUCE THE AMOUNT OF CONTAM NANTS DI SCHARG NG | NTO THE SCHUYLKILL R VER TO
ACCEPTABLE LEVELS WHI CH W LL ENSURE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT. NO
UNACCEPTABLE SHORT- TERM RI SKS OR CROSS- MEDI A | MPACT W LL BE CAUSED BY | MPLEMENTATI ON OF THE REMEDY.

B. ATTAI NVENT OF ARARS



THE SELECTED REMEDY W LL ATTAIN THE APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS AND ARE AS FOLLOWE:

FEDERAL
QWA * WETLANDS | MPACT
* DI FFERENTI AL GROUNDWATER PCLI CY
* AMBI ENT WATER QUALITY CRI TERI A
EXECUTI VE CRDER 11988, * ACTI ON TO AVO D ADVERSE EFFECTS,
PROTECTI ON CF FLOODPLAI NS M NIM ZE POTENTI AL HARM RESTCORE
40 CFR 6, APPENDI X A AND PRESERVE NATURAL AND A
BENEFI CI AL VALUE
STATE * AMBI ENT Al R QUALITY GU DELI NES

FOR Al R TOXI C SUBSTANCES ( ATGS)
C. OOST- EFFECTI VE

THE SELECTED REMEDY FOR GROUNDWATER REMEDI ATI ON OF OPERABLE UNIT 1 - BEDROCK AQUI FER PROVI DES OVERALL
EFFECTI VENESS COMMENSURATE TO | TS COSTS SUCH THAT | T REPRESENTS A REASONABLE VALUE FOR THE MONEY.

D.  UTI LI ZATI ON OF PERVANENT SCLUTI ONS EMPLOYI NG ALTERNATI VE
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE.

THE SELECTED REMEDY | S THE MOST APPROPRI ATE SCLUTI ON FOR ALL OPERABLE UNITS 1 AND REPRESENTS THE NMAXI MUM
EXTENT TO WH CH PERVANENT SOLUTI ONS AND TREATMENT CAN BE PRACTI CABLY UTI LI ZED.

E. PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

THE PREFERENCE | S SATI SFI ED SI NCE TREATMENT OF THE PRI NCl PAL THREATS WERE FOUND TO BE PRACTI CABLE.



#TA
TABLES, ATTACHVENTS

TABLE 3-1

POTENTI ALLY APPLI CABLE AND RELEVANT CR APRCPRI ATE REQUI REMENTS ( ARARS)
TYSON S SI TE GROUND WATER TREATMENT

AR

COVPOUND NAAGS

VCLATI LES

ACETONE

BENZENE

CHLORCBENZENE
CHLORCFORM

1, 1- DI CHLORCETHANE

1, 2- DI CHLORCETHANE ( TOTAL)
1, 2- DI CHLORCPROPANE

C S 1, 3- DI CHLOROPRCPENE
ETHYLBENZENE

METHYLENE CHLORI DE

4- METHYL- 2- PENTANONE
TETRACHLOROETHENE
TOLUENE

TRI CHLORCETHENE

1, 2, 3- TRI CHLOROPROPANE
TOTAL XYLENES

SEM VOLATI LES

ANI LI NE

PHENCL

1, 3- DI CHLOROCBENZENE

1, 4- DI CHLOROBENZENE

1, 2- DI CHLOROBENZENE

NI TROBENZENE

BENzO C ACI D

1, 2, 4- TRI CHLORCBENZENE
NAPHTHAL ENE

Dl - N- BUTYL PHTHALATE
CRESCL

2, 4- DI METHYLPHENCL

N-NI TROSCDI PHENYLAM NE

*TOTAL TR HALOVETHANES

ATGS

(UG MB)

1. 25E+01
4. 35E+00

3. 85E+00

2. 42E+01

1. 72E+02

7. 69E+01

4. 61E+02

PADER

DI SCHARGE LIM TS FCR
TREATED GROUND WATER
FROM THE TYSON S SI TE

(UE'L)

6. O0E+02
5. 00E+02

1. 00E+02
3. 00E+01

BLANKS | NDI CATE THAT ARARS FCR THESE COVPOUNDS ARE NOT AVAI LABLE



MCLS
VCOLATI LES
ACETONE
BENZENE 5. 00E- 03
CHLOROCBENZENE
CHLORCOFORM 1. 00E-01*

1, 1- DI CHLORCETHANE

1, 2- Dl CHLORCETHANE ( TOTAL)
1, 2- DI CHLORCPROPANE

C S 1, 3- D CHLOROPRCPENE
ETHYLBENZENE

METHYLENE CHLORI DE

4- METHYL- 2- PENTANONE
TETRACHLOROETHENE
TOLUENE

TRI CHLOROETHENE

1, 2, 3- TRI CHLORCPRCPANE
TOTAL XYLENES

SEM VCLATI LES

ANl LI NE

PHENCL

1, 3- DI CHLORCBENZENE

1, 4- DI CHLORCBENZENE

1, 2- DI CHLOROBENZENE

NI TROBENZENE

BENZQ C ACI D

1, 2, 4- TRI CHLOROBENZENE
NAPHTHALENE

Dl - N- BUTYL PHTHALATE
CRESCL

2, 4- DI METHYLPHENCL

N- NI TROSCDI PHENYLAM NE

*TOTAL TRI HALOVETHANES

TABLE 3-1 ( CONTI NUED)
POTENTI ALLY APPLI CABLE AND RELEVANT OR APPRCPRI ATE REQUI REMENTS ( ARARS)
TYSON S SI TE GROUND WATER TREATMENT

HUVAN HEALTH
WATER&FI SH  FI SH ONLY
(MIL) (M3'L)

6. 60E- 04 4. 00E- 02
4. 88E-01

1. 90E- 04 1.57E-02
8. 70E- 02 1. 41E- 02
1. 40E- 03 3. 28E-03
8. 00E- 04 8. 85E-03
1. 43E+01 4. 24E+02
2. 70E- 03 8. 07E- 02
3. 50E- 03

1. 98E+01

SURFACE WATER

WATER QUALITY CRITER A

AQUATI C LI FE

ACUTE
(MF'L)

5. 30E+00
2. 50E-01
2. 89E+01

DN

. 30E+01
. 06E+00
. 20E+01

. 75E+01
. 50+01

. 02E+01

. 70E+01

5
1

N Ol

BLANKS | NDI CATE THAT ARARS FCOR THESE COVPOUNDS ARE NOT AVAI LABLE

CHRONI C
(MFL)

. 00E- 02
. 24E+00

. 7T0E+00
.44E-01

. 19E+01

. 56E+00

. 20E-01



TABLE 3-3
TYSON' S SI TE
GROUND WATER CLEANUP LEVELS

GROUND WATER CLEANUP LEVEL (1)

COVPOUND MY L

ANI LI NE 0.13
ANTHRACENE 7.0
BENZENE 0. 00022
BENZOI C ACI D 0.70

Bl S( 2- ETHYLHEXYL) PHTHALATE 0. 051

2- BUTANONE 1.8
CHLOROBENZENE 0. 06

2- CHLORONAPHTHAL ENE 0.11

2- CHLOROPHENCL 0.10
CHRYSENE 0. 0000015
CYCLOHEPTATRI ENE 0. 020
CYCLCHEXANCNE 23.0

Dl - N- BUTYL PHTHALATE 3.5

DI OCTYLPHTHALATE 0. 63

DI CHLOROBENZENES 0.075
2. 4- DI METHYLPHENCL 0.28

N, N- DI METHYI - 1, 3- PROPANEDI AM NE 0. 65
DODECANE 3.9
ETHYLBENZENE 0. 68
1- ETHY- 2VETHYLBENZENE 0.12
FLUCRANTHENE 0.21
HEXADECANE 22.0
HEXADECANO CAC! D 0.02
METHYLENE CHLORI DE 0. 0016
2- METHYLNAPHTHAL ENE 0.53
2- METHYLPHENCL/ 4- METHYLPHENCL 1.0
4- NETHYL- 2- PENTANONE 1-8

N- NI TROSCDI PHENYLAM NE 0. 0071
NAPHTHAL ENE 0. 62

NI TROBENZENE 0.018
1, 1- OXYBI S( 2- ETHOXYETNANE) 0.85
PHENANTHRENE 0.25
PHENCL 3.5
PYRENE 0. 70
TETRACHLORCETHANE 0. 00023
TETRAVETHYLUREA 0.76
TOLUENE 2.0

1, 2, 4- TRl CHLOROBENZENE 0.23

1, 3, 5- TRl CHLOROBONZENE 0.23
TR CHLORCETHENE 0. 0011
1, 2, 3- TRl CHLORCPROPANE 0. 00035
1 2.4- TR METHYLBENZENE 3.0
TR DECANE 0.41
UNDECANE 0.18
O XYLENE 0.12

(1) CLEANUP LEVELS DER VED TROM PARTI AL CONSENT DECREE ACCEPTABLE LEVELS



TABLE 3-3 ( CONTI NUED)

TYSON S SI TE
GROUNDWATER CLEANUP LEVELS

COVPOUND GROUNDWATER CLEANUP LEVEL
M L

1, 1- DI CHORCETHANE 0. 007

TRANS- 1, 2- DI CHLORCETHENE 0.07

1, 2- DI CHLORCPRCPANE 0. 006

1, 2- DI HCLOROBENZENE 0. 62

1, 4- DI CHLORCBENZENE 0. 075

CHLOROFORM 0.1

G S 1, 3- Dl CHLOROPROPENE 0. 0875



TABLE 4-4

DNAPL COVPCSI Tl ON

WELL 3-1 WELL 8 -1
% BY WEI GHT
1, 2, 3- TRI CHLORCPRCPANE 23.0 73.0
XYLENES 17.0 5.8
ETHYL BENZENE 3.8 0.9
TOLUENE 4.2 0.9
48. 0% * 80. 6% **
TABLE 4-18

OBSERVED RANGE OP SELECTED | NORGANI C CONSTI TUENTS-
POR SO LS I N TEE EASTERN U. S.

I NORGANI C OBSERVED

CONSI TUENT RANGE MEAN
ALUM NUM 0.7

1. 0% 3.3%

ARSEN C 0.2-73 PPM 5.4 PPM
BARI UM 15-1000 PPM 300 PPM
BERYLLI UM 1-7 PPM 0.6 PPM
CADM UM 1-1 PPM 1 PPM
CHROM UM 1-100 PPM 36 PPM
COBALT 3-70 PPM 7 PPM
COPPER 1-150 PPM 14 PPM
I RON 0.01

10% 1. 5%

LEAD 7-300 PPM 14 PPM
MANGANESE 2-7000 PPM 290 PPM
MERCURY 10- 3400 PPB 96 PPB
NI CKEL 3-700 PPM 13 PPM
SELENI UM 0.1-1.4 PPM 0.39 PPM
SI LVER (WESTERN U. S.) 0.5-5 PPM 0.5 PPM
TIN 10-15 PPM 10 PPM
THALLI UM -- --
VANADI UM 5-300 PPM 46 PPM
ZI NC 5-400 PPM 36 PPM

CONNER, J.J. AND SHACKLETTE, H T. 1975.



#RS
RESPONSI VENESS SUMVARY

RESPONSI VENESS SUMVARY
FOR THE
OFF- SI TE AREA
AT THE
TYSON S DUVP SUPERFUND SI TE
UPPER MERI ON TOMNSHI P, PENNSYLVAN A

| NTRCDUCTI ON

I N ACCORDANCE W TH THE U. S. ENVI RONMENTAL PROTECTI ON AGENCY' S (EPA) COMMUNI TY RELATI ONS PCLI CY AND GUI DANCE,
THE EPA REGON |11 OFFI CE HELD A PUBLI C COVMENT PERI OD TO OBTAIN COMMVENTS ON THE RECOMVENDATI ONS OF THE
REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS) PREPARED FOR THE OFF-SI TE AREA AT TYSON S DUWMP SUPERFUND
SITE. THE OPPORTUNI TY FOR A PUBLI C MEETI NG WAS PROVI DED, BUT NO | NTEREST WAS EXPRESSED | N HAVING ONE.  THE
PUBLI C COWENT PER OD RAN FROM SEPTEMBER 4, 1988 TO SEPTEMBER 26, 1988.

THE FOLLOW NG RESPONSI VENESS SUMVARY WAS PREPARED BY BOCQZ, ALLEN & HAM LTON I NC., A SUBCONTRACTOR TO CDM
FEDERAL PROGRAMS CORPORATI ON, UNDER CONTRACT TO REGON 111 TO PROVI DE COVWUN TY RELATI ONS SUPPCRT. THE FI RST
SECTI ON OF TH S DOCUMENT PROVI DES A BRI EF DESCRI PTI ON AND H STCRY OF THE SI TE, AND THE SECOND SECTI ON
SUMVARI ZES THE COVMUNI TY RELATI ONS ACTI VI TI ES THAT HAVE RECENTLY TAKEN PLACE AT THE SITE. THE FINAL

SECTI ON, COMMUNI TY | NTERESTS, SUMVARI ZES THE LEVEL OF CONCERN WTHI N THE SI TE COVMUNI TY.

I. SITE DESCR PTI ON AND HI STCRY

TYSON S DUMP SUPERFUND SI TE IS LOCATED | N A DENSELY PCPULATED REG ON 15 M LES NORTHWEST CF PH LADELPHI A I N
UPPER MERI ON TOMNSH P, MONTGOMERY COUNTY, PENNSYLVANIA.  THE FOUR-ACRE SI TE | S BORDERED BY THE CONRAI L

RAI LROAD SW TCH NG YARD TO THE NORTH, AN OLD QUARRY H GHWALL TO THE SQUTH, AND THE VALLEY BROOK HOUSI NG
DEVELCPMENT TO THE WEST. THE SCHUYLKILL R VER IS LOCATED APPROXI MATELY 750 FEET NORTH NORTHEAST OF THE DUNP,
AND SEVERAL SMALL TRI BUTARI ES FLOWN I NTO THE R VER NEAR THE SITE. DOMSTREAM OF THE DUMP, THE RIVER | S USED
AS A MUNI Cl PAL AND | NDUSTRI AL WATER SOURCE THAT SUPPLI ES A NUMBER OF COVMUNI TI ES.

THE SI TE | S AN ABANDONED SEPTI C AND CHEM CAL WASTE DI SPCSAL SI TE WTHI N A SANDSTONE QUARRY THAT OPERATED FROM
1962 TO 1970 UNDER THE OANERSHI P OF FRANK TYSON AND HI S COVPANY, EAST PCLLUTI ON TREATMENT, | NC. SEVERAL
FORMERLY UNLI NED LAGOONS, OR PONDS, LOCATED I N THE CENTRAL AND SQUTHERN AREAS OF THE SI TE, WERE USED TO STORE
VAR QUS | NDUSTRI AL, MUNI CI PAL, AND CHEM CAL WASTES. THE DUWMP WAS ALSO USED FOR THE DI SPCSAL OF LIQU D

SEPTI C TANK WASTES AND SLUDGES. THE DUWP SITE | S PREDOM NANTLY CONTAM NATED BY A SUSPECTED CARCI NOGEN, OR
CANCER- CAUSI NG AGENT, KNOM AS 1, 2, 3- TRI CHOLOROPRCPANE. | N ADDI TI ON, SPILLS AND OVERFLOAS OCCURRED DURI NG
THE El GHT YEARS OF CPERATI ON, RESULTI NG I N THE DI SPERSAL OF WASTES THROUGHOUT THE SI TE.  EPA | MPLEMENTED
EMERGENCY MEASURES | N EARLY 1983 AND, | N SEPTEMBER 1983, THE SI TE WAS PLACED ON THE NATI ONAL PRICRITIES LI ST
(NPL), EPA' S LI ST OF HAZARDQUS WASTE SI TES THAT ARE ELI G BLE FOR FEDERAL CLEANUP FUNDS.

BETWEEN JANUARY 1983 AND AUGUST 1984, EPA AND | TS CONTRACTOR CONDUCTED A REMEDI AL | NVESTI GATI ON' FEASI BI LI TY
STUDY (RI/FS) IN WHAT | S NOW REFERRED TO AS THE ON-SI TE AREA.  THE ON-SI TE AREA | S DEFI NED AS THAT AREA SOUTH
OF THE RAI LROAD TRACKS AND WTHI N OR | MVEDI ATELY ADJACENT TO THE SECURI TY FENCE ERECTED DURI NG THE 1983
EMERGENCY RESPONSE MEASURES. THE PURPOSE OF THE RI/FS WAS TO ESTABLI SH CRI TERI A FOR CLEANING UP THE SITE, TO
I DENTI FY AND SCREEN CLEANUP ALTERNATI VES FOR REMEDI AL ACTI ON, AND TO ANALYZE THE TECHNOLOGY AND COSTS OF THE
ALTERNATI VES. RESULTS OF THE ON-SITE RI/FS. ALONG W TH RECOMVENDATI ONS BY THE PENNSYLVANI A DEPARTMENT OF
ENVI RONMVENTAL RESOURCES (DER), LOCAL OFFI G ALS, AND Cl TI ZENS WERE USED BY EPA IN | TS DECI SION OF A REMEDI AL
ALTERNATI VE FOR THE ON-SI TE PORTION OF THE SI TE.

EPA SI GNED THE RECORD OF DECI SION (ROD) FOR THE ON-SI TE AREA ON DECEMBER 31, 1984, BUT LATER RECPENED THE RCD
TO CONSI DER AN | NNOVATI VE SO L TECHNOLOGY THAT WAS NOT EVALUATED DURING THE RI/FS. THE ROD IS A PUBLIC
DOCUMENT THAT EXPLAINS WH CH CLEANUP ALTERNATI VES WLL BE USED AT A NPL SITE. I N 1986, C BA-CEl GY

CORPCRATI ON, ONE OF THE RESPONSI BLE PARTIES FOR THE SI TE, CONDUCTED AN | NDEPENDENT STUDY TO EXPLORE

ALTERNATI VE METHCDS OF CLEANUP. TH S STUDY REVEALED THAT A NEW REMEDI AL TECHNOLOGY, CALLED VACUUM

EXTRACTI ON, WOULD BE THE MOST EFFECTI VE REMEDI AL ALTERNATI VE. BASED ON THESE FI NDI NGS, EPA RECOMVENDED
VACUUM EXTRACTI ON AS THE REMEDY FOR CLEANI NG UP THE ON-SI TE PORTION OF TYSON S DUVP AND THI S ALTERNATI VE WAS
WELL RECElI VED BY THE UPPER MERI ON TOMSH P COMWUNI TY. THE REVI SED RCD WAS S| GNED BY EPA ON MARCH 31, 1988.

IN THE FALL CF 1985, C BA-GElI GY CORPCRATI ON AGREED TO CONDUCT A FURTHER | NVESTI GATI ON OF THE SI TE AREA, THE
NEED FOR WH CH WAS RECOMMENDED | N THE DECEMBER 1984 EPA ROD. THE OFF-SI TE AREA | S DEFI NED AS THAT AREA



QUTSI DE OF THE SECURI TY FENCE | NCLUDI NG THE DEEP AQUI FER, AN UNDERGROUND ROCK FCRVATI ON COVPCSED CF MATERI ALS
SUCH AS SAND, SO L, OR GRAVEL THAT CAN STORE AND SUPPLY GROUND WATER TO WELLS AND SPRI NGS. EPA SUBDI VI DED
THE OFF-SI TE AREA | NTO CLEANUP ACTI ONS TO FOCUS ON DI STI NCT AREAS OF THE OVERALL SITE. THE OFF-SI TE OPERABLE
UNI TS | NCLUDE THE FOLLOW NG

*  DEEP AQU FER (OPERABLE UNIT 1)

* HLLSI DE AREA (OPERABLE UNIT 2)

* RAILROAD AREA ( OPERABLE UNIT 3)

*  FLOOCDPLAI N WETLANDS ( OPERABLE UNI T 4)
* SEEP AREA (OPERABLE UNIT 5).

ON MAY 27, 1986, AN ADM NI STRATI VE CONSENT ORDER (ACO WAS S| GNED BETWEEN EPA AND Cl BA- CEl GY CORPCRATI ON FCR
THE OFF-SI TE OPERABLE UNIT RI/FS. THE RI/FS WAS COVPLETED AT THE END OF AUGUST 1988 AND, BASED ON THE

FI NDI NGS OF THE STUDY, EPA PROPCSED A REMEDY FOR THE COFF-SI TE AREA. THE STUDY AND EPA' S PROPCSED REMEDY WERE
MADE AVAI LABLE FOR PUBLI C REVI EW FROM SEPTEMBER 4, 1988 TO SEPTEMBER 26, 1988.

I'l. COWUNI TY RELATI ONS BACKGROUND

I'N MEETING I TS PUBLI C QUTREACH RESPONSI BI LI TI ES UNDER THE SUPERFUND PROGRAM COVMUNI TY RELATI ONS ACTI VI Tl ES
AT THE TYSON S DUWP SUPERFUND SI TE HAVE BEEN ONGO NG | N AUGUST AND SEPTEMBER OF 1988, A REVI SED COMMUNI TY
RELATI ONS PLAN (CRP), A FACT SHEET SUMVARI ZI NG THE OFF- SI TE REMEDI AL | NVESTI GATI ON' FEASI BI LI TY STUDY
(RI/FS), AND A PROPCSED PLAN FOR THE OFF-SI TE AREA WERE PREPARED. A PUBLI C NOTI CE LI STI NG THE OFF-SI TE
CLEANUP ALTERNATI VES AND EPA' S PREFERRED ALTERNATI VE WAS PRI NTED I N THE MORRI STOMN Tl MES HERALD ON SEPTEMBER
4, 1988. ANNOUNCEMENT CF THE PUBLI C COMVENT PERI CD ALSO WAS MADE PROVI DED, BUT  THE RESI DENTS EXPRESSED NO
I NTEREST I N HAVI NG ONE.  THE PUBLI C COMMENT PERI OCD RAN FROM SEPTEMBER 4, 1988 TO SEPTEMBER 26, 1988.

. COMUN TY | NTERESTS
NO COMMUNI TY | NTEREST HAS BEEN EXPRESSED | N THE OFF- SI TE AREA AT THE TYSON S DUMP SUPERFUND SI TE.
A. COWENTS ON THE PROPOSED REMEDY.

NO WRI TTEN CR ORAL COMVENTS WERE RECEI VED FROM LOCAL RESI DENTS OR OFFI G ALS DURI NG THE PUBLI C COMVENT PERI OD.
ONE COMMENT WAS RECEI VED FROM ONE OF THE POTENTI ALLY RESPONSI BLE PARTIES (PRPS) Cl BA-CGEI GY  CORPORATI ON.
TH S COMVENT AND EPA' S RESPONSE ARE LI STED BELOW

COMMENT:  SI NCE THE SUBM TTAL OF THE OFF- SI TE FEASI BI LI TY STUDY (FS), C BA-CGEl GY HAS CONTI NUED TO REVI EW
POTENTI AL TREATMENT METHCDS FOR GROUNDWATER AT THE TYSON S DUMP SITE. BASED ON THI S REVIEW CI BA-GEIGY  HAS
DETERM NED THAT:

* ALTERNATIVE 3 (Al R STRI PPI NG W TH VAPCR PHASE CARBQON) | S SAFER
AND PCSSI BLY SIM LAR I N COST TO ALTERNATI VE 2 ( THERVAL OXI DATI ON)

* ALTERNATI VE 3 | S CAPABLE OF MEETI NG APPLI CABLE OR RELEVANT AND
APPRCPRI ATE REGULATI ONS ( ARARS) .

Cl BA- CEI GY HAS ALSO ADDED TWD ALTERNATI VES TO THE SUMVARY OF ALTERNATI VES: STEAM STRI PPl NG W TH VAPCR PHASE
CARBON, AND STEAM STRI PPI NG W TH VAPOR PHASE CARBON AND LI QUI D PHASE CARBON.

EPA' S RESPONSE: AFTER CAREFUL EVALUATI ON CF THE ABOVE COWMMENT AND FEASI BI LI TY STUDY, EPA HAS SELECTED A
COMVBI NATI ON OF TREATMENT ALTERNATI VES WH CH DI FFERS FROM THOSE | N THE PROPOSED REMEDI AL ACTI ON PLAN. EPA' S
SELECTED ALTERNATI VES CONSI ST OF AIR STRI PPI NG AND STEAM STRI PPI NG OF GROUNDWATER W TH DI FFERENT METHCDS OF
FURTHER TREATI NG THE Al R EM SSI ONS AND WATER EFFLUENT. THESE METHODS WLL BE DETERM NED DURI NG THE
REMEDI AL DESI GN PHASE OF SI TE RESPONSE.

B. RENAI NI NG CONCERNS

SI NCE ACTUAL CLEANUP PREPARATI ONS BEGAN AT THE ON-SI TE AREA LAST MAY, THE COMMUNI TY HAS NOT VO CED ANY
CONCERNS ABQUT THE ON-SI TE OR OFF-SI TE PORTION OF THE SI TE.



